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TAB 1.4.1

TAB 1.4.p

FAB 1.4 .4

SECTIONAL INDEX

MATERIAL CUTSHEETS WITH
a. GENERAL DESCRIPTION & SPECIFICATIONS

INSTALLATION & CHECKOUT PROCEDURES
ELECTRICAL DESCRIPTION

CALIBRATION PROCEDURES

s PREVENTIVE MAINTENANCE REQUIREMENTS
PARTS LIST

. INTERFACE REQUIREMENTS

nnNno

T -

d. TROUBLE SHOOTING TEST PLAN
bei s SEQUENCE OF OPERATION, SCHEDULES AS BUILT DRAWINGS

PERSONNEL TRAINING AND TOOL REQUIREMENTS







1.2.1a SAFETY_ PRE-CAUTIONS

A. VERIFY PROPER MAIN AIR PRESSURE (20#PST)

B. VERIFY PROPER VOLTAGES AT UNIT STARTER AND PANE!
VAV_BOXES:

A. VERIFY PQDPER MAIN AIR PRESSURE (20#PSI)

B. VERIFY PROPER VOLTAGE AT UNIT FAN SWITCH

TIME CLOCK_CONTROL PANEL

A. CHECK FOR 120 VOLTS INCOMING IN PANEL ﬂ
B. CHECK TIME cCLOCK PROGRAMMING

1.2.1c START-UP. SHUTDOWN_AND POST SHUTDOWN PROCEDURES

START-UP - PLACE STARTER SWITCH IN AUTO POSITION, ENERGIZE AN ASSOCIATED
EXHAUST FAN AND UNIT WILL START. ;

SHUTDOWN - DE-ENERGIZE AN ASSOCIATED EXHAUST FAN AND IINIT WILL STOP.

POST_SHUTDOWN — NOT APPL ICABLE






START-UP — PROGRAM TIMECLOCK FOR START TIMES AND STOP TIMES AFTER
ENERGIZING CONTROL CIRCUIT BREAKER.

SHUTDOWN — DE—ENERGIZE CONTROL CIRCUIT BREAKER.

POST_SHUTDOWN - PLACE TIMECLOCKS IN THE UNOCCUPIED MODE.

1.2.1d NORMAL _OPERATIONS
1. SEE SEQUENCE OF OPERATION, TAB SECTION 1.4.2
2. SEE CONTROL DIAGRAMS ATTACHED
1.2.1e  EMERGENCY_ OPERATIONS
3 IF TIMECLOCK FAILS:
HEATING ALTERNATE: a. RAISE NITE THERMOSTAT ABOVE NORMAL OPERATING

TEMPERATURES. THIS WILL BRING SYSTEM VAV BOXES BACK
ON LINE FOR HEAT. :

HEATING OR COOLING b. PLACE WIRE - JUMPERS ACROSS TIMEC) OCK CONTACTS WHICH
ALTERNATE » WILL. BRING ON ROOFTOP UNITS AND ASSOCIATED vav
BOXES.
[ g - PUSH CIRCUIT BYPASS SWITCH ON TIMECLOCK.
2. EMERGENCY SHUTDOWN :
a. TURN OFF ALL CIRCUITS TO HVAC EBUIPMENT AT POWER
PANELS. y
1.28.1F OPERATOR_SERVICE REQUIREMENTS

SEE ROBERTSHAW MAINTENANCE RERUIREMENT TAB SECTION 15hASas

1.2.1d ENVIRONMENTAl. CONDITIONS

1 NOT APPLICABLE
ol O PLAN AND SCHEDUI E
SEE ROBERTSHAW MAINTENANCE REQUIREMENT
TAB SECTION 1.4.2







1.2+3 .1 TROUBLE SHOOTING GUIDE
SEE TROUBLE SHOOTING TEST FLAN
TAB SECTION 1.4.2.
P =] SEE ATTACHED CONTROL DIAGRAMS
3.3 SEE MATERIAL CALIBRATION CUTSHEETS TAR SECTION 1.4,
ON INDIVIDUAL CONTROLS 2
TOOLS RERUIRED: THERMOMETER, ALLEN WRENCHES.

1.2.3.4 SEE CUTSHEETS ON INSTALLATION GUIDES FOR EACH INDIVIDUAL
CONTROL IN TAB SECTION 1.4.1.
‘TOOLS REGUIRED: SCREW DRIVERS

1.2.3.5 SPARE PARTS & SUPFLIES
SEE MATERIAL LIST AND CUTSHEETS FOR QECESSDRIES TAB
SECTION 1.4.1.

1B M6 CORRECTIVE MAINTENANCE
SEE ROBERTSHAW MAINTENAMNMCE REBUIREMENTS
TAE SECTION 1.4.2.

1.84.1 FARTS IDENTIFICATION
USE CONTROL DRAWINGS TO IDENTIFY ALI. PART NUMBERS THEM USE
MATERIAL LIST IN TAB SECTION 1.4.1 TO ! OCATE CUTSHEET ON FART
FOR FURTHER INFORMATION ON ACCESSORIES 0OR HOW TO REFLACE.

1.2 0.2 ALL CONTROLS ARE WARRANTEED FOR ONE YEAR FROVIDED THE
MAINTENANCE REGQUIREMENTS REGUIREMENTS ARE FOLLOWED AS
INDICATED IM TAB SECTION 1.4.2

¥ SEE TAER SECTIOM 1.4.6
1.2.4.4-







TAB PLACEMENT HERE

DESCRIPTION:

e e

[X] Tab page did not contain hand written information

[l Tab page contained hand written information
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SECTION 1.4.1
SUEMITTAL FOR 15971
MATERIAL LIST

SUBMITTAL

EARA___ SUPFLIER EART_NO. DESCRIFTION MANUEACTURER PAGE

1.4.1.4 UNIVERSAL  VK-9213-201-4-3  YALVES ROBERTSHAN 1
CONTROLS

1.4.1.4 UNIVERSAL  MS72-5311 ACTUATOR ROBERTSHAW 3
CONTROLS

1.4.1.4 UNIVERSAL  MS73-5111 ACTUATOR: ROBERTSHAL 3
CONTROLS

1.4.1.F UNIVERSAL PS41-RA REC. CONTROLLER ROBERTSHAL 5
CONTROLS

1.4,.1.C  UNIVERSAL  T150-1081" TEMF. TRANSMITTER  ROBERTSHAW 7
CONTROLS

1.4.1.C  UNIVERSAL  TCS-1000-T&-4-D-5 TEMP. SENSORS TEMP. CONTROL SPEC. 8
CONTROLS

1.4.1.C  UNIVERSAL  TCS-1000-T4-4-D-5 TEMF. SENSORS TEMF. CONTROL SPEC. 8
CONTROLS :

1.4.1.0  NOT USED

1.4.1.E  NOT USED ;

1.4.1.F UNIVERSAL  H100-01 ENTHALFY CONT. ROBERTSHAW 11
CONTROLS

1.4.1.8 UNIVERSAL 22SE-111CA E/F RELAY MAC 12
CONTROLS

1,4.1.6  UNIVERSAL  RS28-110 E/F RELAY ROBERTSHAL 14
CONTROLS

1.4.1.5 UNIVERSAL FR471-1 F/E RELAY ROBEF TSHAL 15
CONTROLS

1.4.1.6 UNIVERSAL  F74FA-5 DIFF. PRESS. SU PENN 16
CONTROLS

1.4.1.5  UNIVERSAL  RH-3 DIFF. PRESS. SU COLUMENS ELECTRIC 17
CONTROLS

1.4.1.6 UNIVERSAL P-125-1-3 RELAY ROBERTSHAL 18
CONTROLS

1.4.1.H UNIVERSAL BAS1é TIME CLOCK PARABON 19
CONTROLS
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UNIVERSAL
CONTROLS

UNIVERSAL
CONTROLS

UNIVERSAL
CONTROLS

UMIVERSAL
CONTROLS

AL 1GH2008LF

TE-5141
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TCx1103 =776

TC-1102-770

ENCLOSURE

LOW LIMIT

THERMOSTAT

COVER
THERMOSTAT

THERMOSTAT
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2-WAY VALVES, SCREWED (1/2"

AND FLANGED

TABLE 1. Select Valve Body including
P Code (Valve Size, Cv Rating, Port
Code) or selecl Valve Assembly with
correct Input Signal (See Table 2 also)
less Aclualor Code (XXX) including the
P Code (Size, Cv Raling, Port Code).
(See Pages 298-302 for Valve Sizing.)

Screwed

(2:1/2" TO 6") WITH

APPLICATION
Chilled or Hot Water : Hol Waler Hol Waler

TO3"), UNION SWEAT (1/2" TO 2°)

PNEUMATIC

80°F Max.

2
35

ACTUATORS

*F Max.
slg Steam

366°F Max.

300
100

2-1/2°—6"
V-9213.0-5.P
VK-9213-XXX-5-P

—C

1/2°—2"
VB-9253.04-P
VK-9253-XXX4-P

VB-9273-04-P
VK-9273-XXX-4.P

VK4-9213-XX1-5.P

VK4-9253-XX1-4.P VK4-9273-XX1.4.P

VB-9223.0.5.P

VB-9263-04-P VU-9283.04-P

VK-0223-XXX.5-P

Size 1/2°—3 1/2°—2*
Hormally Valve Body V8-9213-04-F | vB.9214.04.F
Open Valve Assembly Pneumallc vx.ozla-xx&?:]lx~gzl4-xxx-4.r
Valves Valve Assembly Pneumalic w/Positive Positioner VK4-9213.XX1-4. VK4-9214-XX1-4.P
Kormally Valve Body V8-9223.0-4.p %
Closed Valve Assembly Pneumatic VK-9223-XXX-4.P
Valves  [Tyaive Assembly P Ic w/Positive Posllioner VK4-9223-XX34-P

NOTE: These charls are
color coded as shown
below 10 assist valve
selection. Note it is
possible to select either
a valve assembly or

component parls

(actualor, valve linkage,

valve body).

ORDERING EXAMPLES

1. Valve Assembly:
VK4-9213-601-4-11

2. Valve Body:

VB-9213-0-4-11 :
Actuator: MK-6801
Linkage: AV430;
Positive Positioner:

AK-42309-500

M Valve Bqdy Dala less
P Code (Size, Cv
Raling, Port Code) or
Valve Assembly less
Aclualor Code (XXX)
and less P Code
(Size, Cv Rating,

Port Code)

M P Code (Size, Cv
Rating, Porl Code)

[ Actuator or Actuator
Code (XXX) for Valve

Assemblies
Valve"

Bt el

Llfikages

VK-9263-XXX4.P VK-9283-XXX4-P

VK4-9223-XX3.5.P

VK4-9263-XX34.P
Equal %

VK4-9283-XX3.4.P
Equal %

Bronze Bronze

o LS.

Pressure Inlet
[pslg)

Fluld Temp,
-F loc

Pressure Bs::::: =

o g Ko 3

Fluid Temp. Min. 40(4
°F(°C) Max,

) 40(4
281 (138) 281 §l38!

TO SELECT A PORT CODE (P)

Flow Type Equal % Equal %
Bod Bronze Casl lron
Seal Bronze Bronze
Materlal Stem Stainless Steel Stainless Steel
Plug Brass Brass Brass

Spring Loaded

o B T e Do — e e [
| et Spring Loaded Spring Loaded
g Teflon Cone Tellon Cone Tellon Cone Tellon Cone
Disc Composition Composition Com@silion Tellon
STEAM

3

P Code Valve Sizet Cv
£ 04 04 04 0.4
2 < 13 13 135 =] 13
3 ke 22 22 22 22
-4 36 36 36 36
5 8 50 50 50 50
5 ik 62 62 62 62
7 » 82 82 82 82
8 1.0 11.0 11.0 1.0
-9 1174 160 160 160 160
-10 1172 250 250 250 250
11 7 400 400 400 400
a2 2172 65 56
13 ¥ 85 85
-14 4" g 145
15 5 235
16 & 350

. S|
* Maximum recommended ditlerential Pressure in full open position, Do nol exceed recommended differential

pressure (pressure drop) or integrity of part
NOTE: Do not exceed close-olf rating.
1 Valve size relers 10 NPT on globe valves or

CAUTION: Solder, lubing and/or pipe schedule

281 (138) l 340 (171)
R

Stainless Steel
Stainless Steel
Stainless Steel
Spring Loaded

Stainless Steel
Stainless Steel
Stainless STeel

Spring Loaded
Teflon Cone

None

250

100

35 0

S may be allecled.

nominal 1.D. of Copper tubing for union sweal valves,

ITEM NO.

S musl meel or exceed working slatic pressure requirements.

2

SUBMITTAL PARA. /

PRODUCTPARA._2.,.2

&%







2-WAY VALVES, SCREWED (1/2" TO 3"), UNION SWEAT (172" TO 2")
AND FLANGED (2-1/2" TO 6") WITH PNEUMATIC ACTUATORS

TABLE 2. 1/2"—2" Valves, selecl Actuator or Actuator Code (XXX) with correct Input Signal having sufficient
close-off for the application. If selecling 2

Component Parts, selecl VAIVE Liikage,
and Positive Positioner if required.

Elfective Area St 68q. 0, 50 Sq. In.
R ~#Hn R A o VAIVE LInKage™: sV i R e | i i V400 B % wo k| S SRAVA30 ghil
- Posilive Posilioner AK-42309-500 AK-42309-500
Faclory Avallable Assembly N.0. Valves Yes No | No No No Yes No Ko
with Positive Posilloner N.C. Valves No No Yes No No | Yes No No Yes No No Yes
Aclualor Code (XXX) : 201 202 203 301 302 303 371 3712 313 601 602 603
Aclualor MK-2690 MK-4601 {MK-4611 |MK-4621 [MK-4801 [MK-4811|MK-4821 |MK-6001 MK-6811|MK-6821
Spring Range [psig) 37 [ 510 | 813 3-6 510 | 10-13 3-8 5-10 8-13 3-8 510 | 813

CLOSE-OFF PRESSURE RATINGt
Rormal. | Faclory Avallable Valve P Cods Size Supply Alr Pressure [psig) | Supply Alr Pressure (pslg) | Supply Alr Pressure (pslg) | Supply Alr Pressure [psig)

Posllion | Valve Assemblies |  Body 15/20 (1520 [15 [20 [ 1520 15 [20 [ 15[ 20 [ 152015 201520152015 20]15 20
VK-6213-XXX4-P 1-F34] 1/2- [170]250] so[z20] [ 140]250[250] 180|250 35 |20
VK4-9213-XX]-4.P 56 | 3747 | 75]130] 40| o5 60 180]250] 80]180] 15]120

VK-9214-XXX-4-P |VB-9213.0-4-
Normally VK4-9214-XX1-4-P |VB-9214-0-4-P| -7-8 | 17 | 40| 75| 20| 55 35/100/165) 40100| 5| 65
4

P
P
Open  VK-9253-XXX4-P* (VB-9253.0-4-P[ .9 [y.174| 25] 45] 10] 35 20| 60/100| 25| 60 40
VK4-9253-XX1-4-P*|VB-9273-0.4.P

VK-0273-XXX4-P* <10 {1.1/2° 25| 55| 15] 40 : 251160(250{115[230 301160
VK4-9273-XX1-4-P* -11 2" 20| 30| 10| 20 10/ 90]160| 60]125) 15| %0
VK-9223-XXX-4-P -1-2-34( 1/2° 15 110 180 60 180 250
VK4-9223-XX3-4.P -

. VK-9224-XXX4-P_[V8.9223.0.4.p|—>5 | 3/4 B B

Normally | VK4-9224-XX1-4-P [VB-9224-0-4-P| -71-8 | 1 20 35 5 0 100

Open |VK-9263-XXX-4-P* |VB-9263-04-P| .9 [1.174°| 10 20 15 60
VK4-8263-XX3-4-P*(VB-9283-0-4-P 5
V¥-0283.XXX4-P* -10 1172 5 25 40 85 170
VK4-9283-XX3-4-P* -1l 2" i ’ 10 20 0 £
49 ) *Not available with MK-2690's. tClose-oll pressure ralings apply when valves are installed with pressure under the seal.

TABLE 2. 2-1/2"—6" Valves, select Actuator or Actuator Code (XXX) with correct Input Signal having sufficient
close-off for the application. If selecting Component as
Parls, select V&lve LIfiKage! and Positive Positioner

- 3 * . .

if required.
Effective Area . 50Sq.In. 100 Sq. In.
m‘ i=fziValve Linkage 5 T BT Y e 23 vt e 25 AV-496 5,
Posilive Positioner AK-42309-500 AK-42309-500
Faclory Available Assembly H.0. Valves Yes No No Yes No No Yes
with Posilive Positioner K.C. Valves No No Yes No No Yes No
Aclualor Code [XXX) 601 602 603 801 —_ 803 (11 — 813
Aclualor MK-6801{MK-6811|MK-6821 |MK-8801 |MK-8811|MK-8821 [12x-0901 |MK-8911|MK-8921
Spring Range [psig) 3-8 5-10 813 | 38 5-10 8-13 3-8 5-10 8-13
CLOSE-OFF PRESSURE RATINGT
Normal Faclory Avallable Valve P Code Size Supply Alr Pressure [psig) | Supply Alr Pressure (pslg) Supply Air Pressure (psig)
Posltion Valve Assemblles Body 15/20f15)20f15/20f15/20]|15f20]15[20|15[20]15]20 1520
VK-9213-60X-4-P -12 2-1/2° 60 [110)40 |91 [ 9 |60 |125{125] 91 |12530 [125
VK4-9213.601-4.P VB-9223.0-4-P
VK4-9213-801-4-P* . -13 3 41 |75 (27 [62 [ 5 |41 |90 |125|62 |125|19 | %0
Ncgmally -12 2-1/2° 60 [110]40 |91 | 9 |60 |125]125] 81 f125] 30 [125
pen VK-8213-60X-5-P -13 3t 41| 78] 27 41 1 125]1
VEYSEL 2L VB.921305.P 14 | 4? 14 gg 2 % 32 :3;‘5 ?g 12 Zg
VK4.9213.801-5-P* 5 -
VK4-9213-811.5.p* -15 5 3156 |20/46 |5 (31
-16 6" 201381140313 |21
VK-9223-60X-4-P 5 - 2:1/2° 9 30 60 0 70 125
VK4.9223-603.4-P VB-9223-0-4-P
VK4-0223-803-4.P* -13 3 5 19 41 19 48 90
Normally * -12 2:1/2" 9 30 60 30 70 125
Closed K-8223-60X-5-P 13 . 1 41 1
vivarsvan . VB-9223.0.5-P 4 i 2 1(9) 2 : ;g jg
VK4-9223-803 5.P* 2 .
VK4-9223-8135.P* :15 5 5 15 k]
-16 6 3 10 21

*Faclory valve assemblies only available wilh posilive positioner. tClose-oll pressure ratings apply when valves are inslalled with pressure under the seal.







Damper Actuators

APPLICATION

The M556 damperaclualor, postmounted, is designed for
use in a pneumatic conlrol system to position an
aircontroldamperin responsetoasignal from a pneumatic
controller. Other applicationsinclude the control of varia-
ble fan inlet vanes, centrifugal refrigeration compressor
inlet vanes and butterfly valyes.

The M570 series damper acluators are used in pneumatic
control systems to position automatic air dampers upon

These actuators are equipped with right angle brackets
and are adaptable o alrcondilioning,mulli-zone,healing,
venlilaling, fan coil units, unit ventilators, mixing boxes
and VAV terminal boxes.

full travel. When combined with other'control devices,
these actuators may be adjusted to per!o’rm asrequired by
ASHRAE control cycles for unit ventilators,

SPECIFICATIONS

Construction:
Housing, Glass-filled nylon.
Diaphragm, Neoprene, rolling lype.
Shaft, Nickel plated steel éxcepl slainless sleel on M556.
Stroke: See Table 1.
Spring: Relract actuator shaft on loss of air pressure,
Ambient Temperature Limits: -20 10 180°F (-29 10 82°C),
Supply Air Pressure: Clean, dry, oil free air required.
Nominal, 20 psig (138 kPa). [M580 series nominal Oto15
psig (0 1o 103 kPa).]
Maximum, 30 psig (207 kPa).
Air Consumption (Positioner Models): 0.017 scim,
Adjustments:
Hesitation Stroke Start Point, 4 psig (28 kPa); stroke
adjuslable 20% o 70% prior 1o 4 psig.
Finish Stroke Start Point, 8 psig (55 kPa); siroke adjusla-
ble 80% to 30% after 8 psig.
Connections: Barbed fitting for 1/4” 0.0, plastic lubing.
Dimensions:
3" Actuator, 3-3/4" dia. x 5-3/4" long (95 mm x 146 mm).
4" Actuator, 4-5/8" dia. x 7-3/4"long (117 mm x 197 mm).
6" Actuator, 6" dia. x 17" long (152 mm x 432 mm).

SUBMITTAL PARA. 14/ , 7/ PRt

pRODUCT PARA‘&% .yjszahlllhgimed Acluator

M573 Series
M574 Series
M583
M584

\msz&s
\ M572 Series

M572/M573/M574
Right Angle Mounted "3
Shown without Positive
Positioner

Shown with N800-0555
-Positive Positioner

ACCESSORIES

AM-111 Slolted crank arm for 5/16" shall

AM-112 Slolled crank arm for 3/8" shall

AM-113 Slotted crank arm for 1/2" shaft

AM-115 Slolled crank arm for 7/16" shal

AM-122 - Straight connector

AM-123 Damper clip

AM-125 5/16" x 20 damper rod

AM-125-048  5/16" x 48~ damper rod

AM-132 Ball joint conneclor

N5-75 1/2" 1.D. shalt coupling to extend damper drive

shalls (includes four sel screws)
N800-0555 Posilioner (see following page)
N800-1403 Slotled crank arm for 3/8" shafl
N800-1404 Slolled crank arm for 1/2" shafl
N800-1414 3-hole crank arm for 3/8" shalt
(lor 2, 3", 4~ slrokes)
NB800-1415 3-hole crank arm for 1/2" shaft
(for 2, 3", 4~ slrokes)

Continued on next page
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Damper Actuators

M556, M570 Serles, M580 Serles Continued from preceding page

TABLE 1. SPECIFICATIONS

" " " o " 6" Spring
(23 -sq" 7:; ?7 ‘S(:r 7:; ?7 fq" ?:; (::1 fi{"u’ff) (411 ff;’."n'r‘f) (24.5312‘:;.) R;}? Mounting D_ncﬂpllon
M583-0520 1t Post-mid, | Actualor wilth stamped clevis, clevis pin & brackel; lor use on
. 04 air handlers where faclory mounling has nol been established
. M584-0211 8 tg' 13 |Right-angle o“ﬂt;;log :;x'tlge prussrr:;?‘g and stamped crankarm lor 90° rolation
M572-2308 M573-2108 M574-2208 Righl-angle | Acluator with ball joint lo accepl 5/16" push rod
M572-2311 M573-2111 M574-2211 31012 |Right-angle | Aclualor with complele linkage for 1/2" damper shafis
M573-2520 M574-2520 Posl-mid. | Actuator wilh clevis and pin
M572-8308 M573-8108 M574-8208 Righl-angle | Actuator with ball ioint lo accepl 5/16” push rod
M572-8311 M573-8111 M574-8211 4108 |Right-angle | Actualor with complele linkage for 1/2" damper shalts
M573-8520 MS574-8520 Post-mid. | Aclualor with clevis and pin
M572-3308 M573-3108 M574-3208 Right-angle | Actualor wilh ball joint o accept 5716 push rod
M572-3311 M573-3111 M574-3211 51010 Righl-angle | Aclualor with complele linkage lor 1/2" damper shalis
M573-3520 M574-3520 Posl-mid. | Actualor with clevis and pin §
M573-1108 M574-1208 Right-angle | Actuator with complete linkage and posiive posilioner for
M573-1111 M574-1211 Right-angle | 5/16" push rod and 1/2* damper shatts**
M573-1520 M574-1520 Post-mld. | Aclualor with posilive posilioner**
M572-5308 M573-5108 M574-5208 81013 |Righl-angle | Actuator with ball joint lo accept 5/16" push rod
M572-5311 M573-5111 M574-5211 Right-angle | Actualor with complete linkage for 1/2" damper shahs
M573-5520 M574-5520 Post-mid. | Actualor with clevis and pin
\ M556-14 e 60° 10 120° adj. linkage 1o accepl 1/2" shafis w/posilioner**
\ ! M556-51°* “160° 10 120° adjustable linkage to accepl 1/2" shafis
\ M573-6108 M574-6208 Right-angle | Actuator with ball joint to accept 5/16" push rod
\ [M573-6111 M574-6211 1010 15 |Righl-angle | Actualor with complele linkage' lor 1/2" damper shalts
\ M574-6520 Post-mld. | Acluator

*Total siroke may be oblained in two sla
**A 10 psi span posilive positioner spring

TABLE 2. COMPETITIVE CROSS REFERENCE

ges, 110 4 and 8 10 13 psig. No movement Irom 4
is also supplied with the zctualor,

10 8 psig.

T TSR

Mﬁng:ﬁ:;’er Rol::::l?:'aw Barber-Colman Honeywell Johnson Powers
Ms56 M506 i g e MP904A D-3240 Series PM331-6X4
M572 oo " MK-2400 Series h":gg?gﬁ D-251-200 Series
M573 o Fro, b Eggégé D-251-300 Series S
Ms74 i MK-3000 Series MP909C D-3153 Series v m
MiM Ma54 MK-3151 i Hesiaion

Note: Physical and funclional dillerence exisls belween models. Review model specilications, applications and dimensions belore selection of a replacement.

N800-0555 POSITIVE POSITIONER KIT

The N800-0555Is a positive positioning relay for3”, 4" and
6" pneumalic damper actuators. Has integral branch line
adjustable rate of movement needle valve. Feedback arm
and spring must be ordered separalely (see Table 3).

TABLE 3. SPRING SELECTION FOR NB00-0555

POSITIVE POSITIONER

Acluator F °'°5;:P°" P"?%rll’r;?bu Fe;c::‘ack
3 psi N800-2277
d; 5 psi NB800-2257
10 psi N800-2267
3 psi NB00-2278
15 5 psi N800-2258 NB800-1501
10 psi N800-2268
3 psi NB800-2279
i 5 psi N800-2259
10 psi NB800-2269

6[

Ty

) Do
-

plcal Mounling of Posltioner on Aclualor
(actuator not Included)

st narbilh §







INSTALLATION INSTRUCTIONS

PISTON DAMIE’ER ACTUATOR

2 INCH STROK
GENERAL DESCRIPTION

— M572

The Model M572 piston damper actuator is designed for
use in a pneumatic control system to position an air con-
trol damper in response to a signal from a pneumatic
controller. It has a constant effective piston area to pro-
vide linear response to gradual signal changes, although
it is also suitable for two-position operation.

The standard M572 is furnished with a right angle
mounting bracket for external use on ducts. It is also
available with special hardware and a clevis-type end
cap for OEM applications. Positive positioning relays
are not available for the M572. See Figure 1 for actuator
details.

PISTON AREA 3 sq. in. (19cm?)

NOMINAL STROKE 2 in. (51mm)

NOMINAL RATING
(1000 FPM, 305 m/min)

Gradual: 3 sq. ft. (0.3m2)
2-Position: 4.5 sq. ft. (0.4m?)

AIR CONNECTION

3/16" (4.8mm) nipple for 1/4"
(6.4mm) O.D. tubing

. AIR CONNECTION

DIMENSIONS, INCHES (mm)
2:5/8 (67)

4314 (121)

5-9/16 (141)

27116 (62)

2-1/8 (54)

1-3/8 (35)

112 (13)

1.41 (36)

=lT|O|m|m|lo|o|w]|>

k 2 Shaft Notches
f 1/2 (13) Dia.

5 Mounting Holes
9132 (7) Dia.

F K | 4 Mounting Holes
3/16 (5) Dia.

.

FIGURE 1 — M572 ACTUATOR APPEARANCE AND DIMENSIONS.

INSTALLATION

The standard M572 actuator is furnished with a right
angle bracket for mounting on the external surface of a
duct or terminal box to operate an air control damper
(see Figure 2). The actuator spring range and linkage
components for driving dampers with 1/2”’ (13mm) or
3/8” (10mm) shafts are determined by selection of the
proper model number suffix (see Model Number Book).

When ordered propérly, the control damper will have a
shaft extension for the actuator. The extension will be in

its retracted or ‘‘stored”’ position when shipped and -

must be extended and locked in position with its set
screws or through bolts.

Secondly, the ““normal’’ position of the damper blades
(open or closed when signal air is removed and the actu-
ator piston retracts) and direction of shaft rotation as
the piston is extended must be determined to establish

ROBERTSHAW CONTROLS COMPANY « CONTROL SYSTEMS DIVISION

the mounting position of the actuator bracket. The
standard right angle bracket has two locator notches
(“‘dimension I'* in Figure 1} for the 2 inch (51mm)
stroke linkage, the choice of a locator being based on
whether clockwise or counterclockwise rotation is re-
quired as the piston shaft is extended by increasing
signal pressure.

The pre-assembled crank arm is then slipped over the
damper shaft extension and, when properly positioned,
the bracket is secured to the duct surface by driving
sheet metal screws through its mounting holes, using
care not to obstruct movement of the damper blades. If
the duct is to be insulated, suitable standoff posts and
bolts should be substituted for the sheet metal screws.
(NOTE: 2 inch stroke actuators use the innermost pivot
hole of the crank arm.)

24







INSTALLATION INSTRUCTIONS (Continued)

The final installation step of locking the crank arm to
the damper shaft extension should be done when control
air is available or by means of a squeeze bulb:

a. For a normally closed damper, apply air pressure to
the actuator equal to the low end of its spring range,
€.g.: 4 psig (28 kPa) for a 4 to § psig (28 to 55 kPa)
spring, then close the damper blades against their
stops; a slot in the end of the extension shaft indi-
cates blade position. After assuring that it is parallel
to the duct surface, secure the crank arm to the exten-
sion shaft by tightening the two box head screws.
When air pressure is removed from the actuator, its
residual low end spring force will provide additional
damper closeoff pressure.

I e

i °

=

|
oole
C

M572

b. For a normally open damper, apply air pressure tq
the actuator equal to the high end of its spring range,
e.g.: 8 psig (55 kPa) for a 4 to 8'psig (28 to 55 kPa)
spring, then close the damper blades against their
stops. Secure the crank arm to the drive shaft as
described above. Signal pressure above the spring
range will then provide additional closeoff force.

NOTE: The standard actuator hardware will rotate a
damper 90° for the full actuator stroke. If less rotation
is desired, a stop collar (Model N800-1151) may be ap-
plied to the actuator shaft to limit its return stroke.

FIGURE 2 — M572 ACTUATOR EXTERNAL MOUNTING.

74 ROBERTSHAW CONTROLS COMPANY » CONTROL SYSTEMS DIVISION







CALIBRATION & ADJUSTMENT INSTRUCTIONS

PISTON DAMPER ACTUATOR — M572

2 INCH STROKE

- CALIBRATION

The Model M572 piston damper actuator is available not available with a positive positioning relay and re-

only with a right angle mounting bracket, but with a se- quires no factory calibration. See Figure 1 for actuator
lection of fixed Spring ranges and linkage hardware. Itis appearance and linkage details.
PISTON AREA 3 sq. in. (19cm?)
NOMINAL STROKE 2 in. (51mm)
AIR CONNECTION 3/16" (4.8mm) nipple for 1/4"
(6.4mm) 0.D. tubing

4-3/4" Soi
(121mm) 'l =

2-5/8"
(67mm)

AIR CONNECTION

o]

FIGURE 1 — M572 ACTUATOR APPEARANCE.

ADJUSTMENT

Spring Range: The range.of the factory installed piston damper 90° for the full actuator stroke. If less rotation
actuator spring is not adjustable. is desired, a stop collar (Model N800-1151) may be ap-
Stroke: The standard actuator hardware will rotate a Plied to the actuator shaft to limit its return stroke.

- S
ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION m







INSTALLATION INSTRUCTIONS

PISTON DAMPER ACTUATORS

3- AND 4-INCH STROKES

M573
— 574
M594

GENERAL DESCRIPTION

The Models M573, M574 and M594 piston damper actu-
ators are designed for use in pneumatic control systems
to position an air control damper in response to a signal
from a pneumatic controller. The M573 and M574 hous-
ings are glass filled Nylon; the M594 housing is cast zinc.

These actuators have a constant effective piston area to
provide linear response to gradual signal changes, al-

though they are also suitable for two-position operation.

All models are available with a right angle bracket for
external mounting on a duct or with a post mounting
bracket for internal mounting on a damper frame. They
are also available with special hardware for OEM use.
Positive positioning relays are optional on all models.
See Figures 1 and 2 for actuator details.

MODEL M573

M574 & M594

PISTON AREA 7 5q. in. (45 cm?)

11 sq. in. (71 cm?)

NOMINAL STROKE 3 in. (76mm)

4.in. (102mm)

NOMINAL RATING Gradual: 12 sq. ft. (1.1 m?)

Gradual: 25 sq. ft. (2.3 m?)

(1000 FPM, 305 m/min) 2-Position: 15 sq. ft. (1.4 m?) 2-Position: 30 sq. ft. (2.8 m?)

© M574: 3116" (4.8mm) nipple for

AIR CONNECTIONS 3/16~ (4.8mm) nipple for 1/4 "

(INCL. POSITIONER)

(6.4mm) 0.D. tubing

1/4" (6.4mm) O.D. tubing
M594: 1/8" FPT,

NOTE: When non-positioner actuators are ‘‘slaved’’
from a ‘“‘master’’ actuator with a positioner, their con-

factory-installed in-line damping restrictor). In addi-
tion, all “‘slave’” actuators should be ordered with 8 to

trol air signal should be taken from a tee fitting inserted
into the factory connection between the “‘master’’ actu-
ator positioner and the actuator housing (replacing the

13 psig (55 to 90 kPa) springs to match those furnished
with all positioner-model actuators.

DIMENSIONS, INCHES (mm)
M573 . M574 & M594
A 3-3/4 (95) 4-5/8 (117)
B 6-3/4 (171) 7-7/8 (200)
c 7-114 (184)
D 4-1/2 (114)
E 3 (76)
F 2-5/8 (67)
G 2.12 (54) NA
H NA 2.83 (72)
RELAY (OPTIONAL) | 2 Shaft Holes NA
‘ AIR CONNECTION 9/16 (14) Dia.
2 Shaft Notches
A [ 2 o NA 9/16 (14) Dia.
-~ U =~ - - [ —L
l‘( \ e ! e FOE - . T K 6 Mounting Holes
s ‘ E ! K g 9/32 (7) Dia.
F L 6 Mounting Holes
* L 3/16 (5) Dia.

CLEVIS (M594 ONLY)
FIGURE 1 — RIGHT ANGLE MOUNTING FOR EXTERNAL APPLICATIONS. ‘9‘;0

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION







M573, M574 & M594

INSTALLATION INSTRUCTIONS (continued]

!

gEEy !

1 ]

7 Ap— S

Y DIMENSJAS, INCHES (mm)
M573 M574 & M594
A IE A | 33l (95) 4508 (117)
AIR - AR I e B | 550 (143) 7-304 (197)
CONNECTION - N posITIVE POSITIONING c [ sneue o116 (14)
RELAY (OPTIONAL) D 10-1/2 (267) 12-1/2 (318)
e | 31t0am 3308 10 4-118
(83 10 105) (86 10 105)
F 718 (22)
G 11-5/8 (295)
H 3 (76)
| 2112 (64)
J 8 Mounting Holes
9/32 (7) Dia.
K 1(25)
L Post Adjustment Slot
358 (92) Travel

FIGURE 2 — POST MOUNTING FOR INTERNAL APPLICATIONS.

INSTALLATION

EXTERNAL MOUNTING: Whenever feasible, piston
actuators operating air control dampers should be
mounted on the external surface of ducts by means of
right angle brackets (see Figure 3). By selection of the
proper model number and suffix (see Model Number

Book), actuators of the proper size (effective area and
stroke), spring range and positioner option can be ob-
tained complete with the right angle bracket and the
necessary linkage components for driving dampers with
172" (13mm) or 3/8" (10mm) shafts.

G

L]

n

cls|o]

AT BERD,
/" [Slsl5]

FIGURE 3 — TYPICAL EXTERNAL ACTUATOR MOUNTING (MODEL M574 SHOWN).

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION
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INSTALLATION INSTRUCTIONS [Continued)

MSimmm

When ordered properly, the control damper will have
one or more shaft extensions for the required number of
actuators. These extensions will be in their retracted or
“‘stored’’ positions when shipped and must be extended
and locked in position with their set screws or through
bolts.

Next, the ‘“‘normal’’ position of the damper blades
(open or closed when signal air is removed and the ac-
tuator piston retracts) and direction of shaft rotation as
the piston is extended must be determined to establish
the mounting position of the actuator bracket. The
standard right angle bracket has two locator holes
(““dimension I'’ in Figure 1) for 3 inch (76mm) stroke
actuators and two locator notches (‘‘dimension J*’ in
Figure 1) for 4 inch (102mm) stroke actuators; the
choice of a locator being based on whether clockwise or
counterclockwise rotation is required as the piston shaft
is extended by increasing signal pressure,

The pre-assembled crank arm is then slipped over the
damper shaft extension and, when properly positioned,
the bracket is secured to the duct surface by driving
sheet metal screws through its mounting holes, using

~ care not to obstruct movement of the damper blades. If

the duct is to be insulated, suitable standoff posts and
bolts should be substituted for the sheet metal screws.
(NOTE: 3 inch stroke actuators use the middle pivot
hole of the crank arm; 4 inch stroke actuators use the
outermost pivot hole.)

The final installation step of locking the crank arm to

the damper shaft extension should be done when control
air is available or by means of a squeeze bulb:

a. For a normally closed damper, apply air pressure to
the actuator equal to the /ow end of its spring range,
€.g.: 4 psig (28 kPa) for a 4 to 8 psig (28 to 55 kPa)
spring, then close the damper blades against their
stops; a slot in the end of the extension shaf tindicates
blade position. After assuring that it is parallel to the
duct surface, secure the crank arm to the extension
shaft by tightening the two hex head screws. When
air pressure is removed from the actuator, its residual
low end spring force will provide additional damper
closeoff pressure.

b. For a normally open damper, apply air pressure to
the actuator equal to the high end of its spring range,
e.g.: 8 psig (55 kPa) for a 4 to 8 psig (28 to 55 kPa)
spring, then close the damper blades against their
stops. Secure the crank arm to the drive shaft as
described above. Signal pressure above the spring
range will then provide additional closeoff force.

NOTE: The standard actuator hardware will rotate a
damper 90° for full actuator stroke. If less rotation is
desired (for either external or internal mounting ap-
plications), a stop collar (Model N800-1153) may be ap-
plied to the actuator shaft to limit its return stroke.
Stroke stop screws (Model N800-188x series) are also
available to limit actuator shaft extension.

INTERNAL MOUNTING: When necessary, piston ac-

tuators may be internally mounted on damper frames -

(see Figure 4). For these applications, the dampers must
be fabricated with mounting brackets affixed to their
frames and clevis lugs affixed to their blades (see

SECTIONAL VIEW

Figures 5 and 6). The number and location of these
items must be specified in advance to meet the actuator
application requirements (size, quantity and normal
damper position).

4 S R
[ o
S clig

O

FIGURE 4 — TYPICAL INTERNAL ACTUATOR MOUNTING (M574 SHOWN). 44/~
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INSTALLATION INSTRUCTIONS (Continued)

> M573, M574 & M594

The actuator post should be loosely connected through
the adjustment slot in the mounting plate so that the ac- _
tuator shaft is in line with the clevis lug. :

‘ An actuator is field mounted by screwing its offset
mounting plate to the proper holes in the mounting
bracket and pinning its clevis to the clevis lug.

MOUNTING POSITION FOR M573 ACTUATORS
(Normally Open) (Normally Closed)
DAMPER FRAME r_ - DAMPER FRAME
: |
MOUNTING | : MOUNTING
PLATE- | PLATE
_T | T
L] U I
6-1/4" | : 6-1/4"
. o | (159mm) : | (159mm)
L4 |
I
e Sl m MY
B, gt of : Yivive oy
® o . f | o e
. ; . :
o MOUNTING . MOUNTING
~, [ BRACKET / ~ ,: " 'BRACKET
. il - L]
AL !
(r/az_’ ! : . -
< CLEVIS i ' i
I [ 5 ) ,—L— CLEVIS
1 1 X ¥
. - CLEVIS LUG ¥ i CLEVIS LUG
L~
MOUNTING POSITION FOR M574 & M594 ACTUATORS
(Normally Open) (Normally Closed)
r DAMPER FRAME DAMPER FRAME
U
I ! MOUNTING r
, [ PLATE MOgNTING
| __L
0 : 2" (51mm) 0
4 | o L ] - l
),' | . I. S I 8.3/4"
4
: | L= > I (222mm)
I . ll
f |
0 | | 0 !'
| L4 . | e —do o
" : MOUNTING
I 1 o[ BRACKET 1 - =
{ 2 -
{ | 1 -2
| 2 [~ >=F
ol : s ; S GLevis
° | 4 ﬂ)" iy 0 |
N —2 <. CLEVIS : MOUNTING
| : , BRACKET
I
. f 'J CLEVIS LUG : CLEVIS LUG

FIGURE 5 — ACTUATOR INTERNAL MOUNTING DETAILS — STYLE A"

RUBERTSHAW CONTROLS COMPANY » CONTROL SYSTEMS DIVISION
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INSTALLATION INSTRUCTIONS (Continued] ~——> M573, M574 & M594

Using control air or a squeeze bulb, complete the final the actuator equal to the high end of its spring range,
installation step (similar to externally mounted actua- close the damper blades against their stops and then
tors described above) as follows: tighten the post mounting nuts to lock the actuator to
a. For a normally closed damper, apply air pressure to Its mounting plate.
the actuator equal to the /ow end of its spring range, NOTE: If an actuator is furnished with a positive posi-
close the damper blades against their stops and then tioning relay, the final installation steps described above
tighten the post mounting nuts to lock the actuator to - should be done with the positioner’s output line discon-
its mounting plate. nected and signal air applied directly to the actuator

b. For a normally open damper apply air pressure to housing. (Positioner adjustment is described elsewhere.)

- | [
| I| o | MOUNTING BRACKET

I < HOLES #3 & #5 FOR N.C. OPERATION

} 1% /— HOLES #1 & #3 FOR N.O. OPERATION

I 2

| : ADJUSTMENT SLOT

l el e A I T N T 1
S . |

ool 7 RN L O < al
.)

{ 1| 14 E e ey

| (| | 1 |

I - o O I T N

| | MOUNTING __}
J I 1| - PLATE

_

|

L

|

| | 4-7/8" (124mm) .

- DRweN T

; 1Y~ BLADE

| l

' e X

L™ DamPeR FRAME

N.C. OPERATION ,@ N.O. OPERATION
;@ CLEVIS LUG <

DRIVEN BLADE

M573 = 1.3/4 " (44mm)
CLEVIS M574 & M594 = 2-1/4 " (57mm)

r,
A\
(),
| YL NPT LS

M573 = 1.3/4" (44mm)
i | M574 & M594 = 2.1/4" (57mm)
DRIVEN BLADE T
- L S R cu—:vnsL
BLADE STOP e ELEvE 1
E‘/ i/_ BLADE STOP
FIGURE 6 — ACTUATOR INTERNAL MOUNTING DETAILS — STYLE “B.” 'yﬁ[ g
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

PISTON DAMPER ACTUATORS

3-, 4- AND B—IN_CH STROKES

M556
neraaa T E
Ma74
M594

ing the proper model number, but they may be field in-
stalled by separately ordering the desired positioner
model, feedback arm and feedback spring. Positioners
on actuators are furnished with 5 psi (34 kPa) span feed-
back springs installed and are calibrated for 8 to 13 psig
(55 to 90 kPa) operation. :

CALIBRATION

These piston damper actuator models are available in a
variety of sizes (strokes and effective areas), mounting
hardware and spring ranges. All models (see Table I) are
available with optional positive positioning relays
fabricated of ABS plastic or cast zinc. Preferably, posi-
tioners should be ordered as factory installed by select-

TABLE |
ACTUATOR MODEL L BN W TR ST
ACTUATOR MATERIAL Glass Filled Nylon Cast Zinc
STROKE, INCHES (mm) 6 (152) 3 (76) 4(102)
EFFECTIVE AREA, SQ. IN. (cm?) 24.8 (160) - 7(45) 11(71)
< | ACTUATOR MODEL SUFFIX x -1XXX “1xxx | NA
Pg:ﬁ_‘:gz?‘q 3 PSI (21 kPa) SPRING N800-2272 N800-2270 N800-2271
ABS PLASTIC 5 PSI (34 kPa) SPRING N800-2252* N800-2250* N800-2251"
10 PSI (69 kPa) SPRING _ N800-2262* N800-2260 N800-2261
N8000552 ACTUATOR MODEL SUFFIX -9x -9xxx -9xxx XXX
POSITIONER, 5 PSI (34 kPa) SPRING N800-2256* NB800-2254* N800-2253*
CAST ZINC 10 PSI (69 kPa) SPRING N80-2266 N800-2264 N800-2263
FEEDBACK ARM N800-1500*

* Furnished with positioner-model actuator; other springs must be ordered separately.

ADJUSTMENT

Spring Range: The range of the factory installed piston

actuator spring is not adjustable.

Positive Positioner (Optional): Two models of position-
ers are used on these damper actuators, ABS plastic
Model N800-0551 (see Figure 1) and cast zinc Model
N800-0552 (see Figure 2). These positioners are similar
in function and mounting arrangement; they differ only
in the location of the start point adjusting screw and the
location and type of air connections. Each requires a
signal connection and a main air connection with a max-
imum pressure of 30 psig (207 kPa). The positioner out-
put is factory-connected to the actuator signal port.
(NOTE: On M573, M574 and M594 actuators, this con-
nection is made through an in-line restrictor to damp
possible oscillations due to the large air capacity of the
positioner relay. It is not required on M556 actuators.
The restrictor is included with positioners ordered
separately.) Adjustments are as follows:

a. The span (or throttling range) of the actuator (signal
pressure change required to produce full stroke) is

determined by feedback spring selection (see Table I)
and is not further adjustable.

b. If the factory-calibrated operating range is not
satisfactory or if an optional 3 psi (21 kPa) or 10 psi
(69 kPa) span feedback spring is substituted, the
stroke start point of the positioner may be adjusted
by setting the signal pressure to the desired value and
turning the ‘‘start point adjustment”’ (see Figures 1
and 2) by hand until the actuator shaft begins to
move from its ‘“‘normal’’ (zero pressure) position.
The start point setting is adjustable from 3 to 12 psig
(21 to 83 kPa).

NOTE: When non-positioner actuators are ‘‘slaved’’
from a ““master”’ actuator with a positioner, their con-
trol air signal should be taken from a tee fitting inserted
into the factory connection between the ‘“‘master”’ ac-
tuator positioner and the actuator housing (replacing
the restrictor on 3 inch (76mm) and 4 inch (102mm)
stroke models). In addition, all “‘slave’ actuators
should be ordered with 8 to 13 psig (55 to 90 kPa) springs
to match those furnished with all positioner-model ac-

tuators.
v
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ADJUSTMENT (Continued) _ M556, M573, M574 & M594

FSCLOERY“'?)IS POSITIVE POSITIONER (OPTIONAL)
CONNEC 0 E
WITH IN.LINE ‘\ START POINT ADJUSTMENT
RESTRICTOR POSITIONER FEEDBACK SPRING
(SEE TEXT) o y
POSITIONER FEEDBACK ARM
= : VAR e
RIGHT ANGLE BRACKET
& DAMPER LINKAGE
POSITIONER PORT T JL\
CONNECTION DETAIL L 7,
SIGNAL
ALL AIR CONNECTIONS:
3/16" (4.8mm) FOR
1/4" (6.4mm) O.D. TUBING
BRANCH (TO
ACTUATOR) FIGURE 1 — TYPICAL MODEL N800-0551 ABS PLASTIC POSITIONER
INSTALLATION (SHOWN ON M574 ACTUATOR),
AIR CONNECTIONS:
ACTUATOR: 3/16" (4.8mm) NIPPLE FOR 1/4" (6.4mm) O.D. TUBING
POSITIONER: 1/8” FPT y
RIGHT ANGLE BRACKET
WIE TR LNE SENEETION . / e LA
| A
(SEE Tin :‘Jﬁ ° 5 o % OOU

A
D\
BRANCH/ POSITIONER

. ' FEEDBACK ARM
POSITIONER
MAIN AIR FEEDBACK SPRING

START POINT__| SIGNAL POSITIVE POSITIONER (OPTIONAL)
ADJUSTMENT

FIGURE 2 — TYPICAL MODEL N800-0552 CAST ZINC POSITIONER
INSTALLATION (SHOWN ON M574 ACTUATOR). :
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Pneumodular® Receiver Controller

ITEM NO. o2
SUBMITTAL PARA. /

APPLICATION

The P541 serles recelver controllers are used with remote
pneumatic transmitters to provide proportional control in
pneumatic control systems. They are designed primarily
foruse with pneumatic transmitters; however, they may be
used with any pneumatic device having a calibrated out-
put of 3 to 15 psig such as thermostats or humidistats.
Both direct and reverse acling models are available and
each devicels of the dual-inputtype, with remote setpoint
capability. These devices may be used as single input
devices by using only the desired input. :

The P541 series receiver conlrollers may also be used as limit
conlrollers. These devices utilize an integral limit valve which
allows them 1o be indexed internally for limit.control applica-
lions. The direct acting model may be used as a low limit

P541 Series

ACCESSORIES

—%
PRODUCT PARA. <% £ 7./ |

e ——

controller, and the reverse acling model may be used a high K604 Mounling brackel
limit controller in applications requiring such devices. :‘('15(;151 Siiias gr?xr,n PSP N
The design of the P541 series receiver conlrollers incorpo- N2-4 5/64" hexhead wrénch — calibration tool
rales lhe pilol-bleed relay and pneumalic feedback principles N100-0010 ?7;'2','°'°: L l'r?' oo ‘gfm 174" polyethylene or
usually foundinindustrial type instruments. These design fea- N100-2501 1#-fine F,’:s),-':,ﬁ N ubing
lures assuré accuracy, linearity and stability over the entire S510 Remole selpoint adjustment
operating range. ; N100-2597  Czlibration kit
SPECIFICATIONS TABLE 2. ACTIVE CONNECTIONS
3 Port Connected to

Construction: Glass-filled nylon. B Branch output
Control Action: Direct acling or reverse acling, determined M Main air
by model seiection. S Primary signal input
Supply Alr Pressure: Clean, dry, oil free air required. R Reset signal input

Normal, 4 to 22 psig (28 lo 152 kPa). c Control Point Adjusiment :

Maximum, 30 psig (207 kPa). g TABLE 3. SETPOINT DIAL LABELS (order separately)
Alr Consumptlo.n: 1.25 scih, maximum. YRR English Model Melric
Alr Flow Capacity: 8.0 scih. 300-25 | 010 100°F 300-37 | -18 10 38°C
Connections: Barbed nipples for 174" 0.D. polyethylene or 300-26 | -40 10 160°F 300-36 | -40 10 72°C
5/32" 1.0. polyurethane lubing. 300-27 | 4010 140°F 300-39 | 410 60°C
Authority: Adjustable; 10 to 300% of primary signal input. 300-28 | 4010 240°F 300-38 | 410 116°C
Reset Action: PortR (reset signal) provides reverse reset. To 300-29 | 5010 89°F 300-41 | 1010 32°C
oblain direct reset requires P541-RA with 60% authority and 300-30 | 4010 100°F 300-40 | 510 38°C
40% throllling range o reverse the transmitter's 3 1o 15 psi 300-31 | -2510125°F 300-42 | -3210 52°C
signal to 15 to 3 psi. 300-32 | -510 3 WG.
Throttling Range: Adjustable; 2 to 40%/12 psi. ggggf 8 :g 5 \‘zg ggg':g g:° f’gsm'“ WWGG
Setpolnt: Adjuslable; gradualed dial with 0.25 psi divisions. 300-35 ] 1o OM R - 01> mMmMWG.
CPA (Remote Setpoint Adjustment): +10% of primary 300-46 | 051005 WG, 300-43 | “1310 13mm WG,
lransmitler span. 300-47 | 0103"W.G. 300-50 | 01076 mm WG.
Amblent Temperature Limits: 40 10 140°F (4 10 60°C). 300-48 [ 01010"WG. 300-51 | 010254 mmwG.
Mounting: Designed for use on MCS-S manifold socket. 300-52 | -30 (o 80°F 300-53 | -11027°C
These devices can also be surface mounted by using.an 300-54 | -0.05100.2"W.G. | 300-55 -1.3105.2 mm W.G.
oplional K504 mounting brackel. 300-56 | -10 1o 40 psig 300-59 | -0.7 10 2.76 Bar
Dimenslons: . 300-57 0 1o 150 psig 300-60 | 010 10.34 Bar

P541, 1-63/64" high x 5-25/32" wide x 2-1/4" deep 300-58 { 0 to 300 psig 300-61 | 010 2069 Bar

(50 mm x 147 mm x 57 mm). 300-70 010 50 psng 300-84 | 010 3.45 Bar

K504, 5-1/2" high x 4-1/2" wide x 2" deep 300-71 0 10 100 psig 300-85 | 0106.9 Bar

300-72 010 100% R.H.
(140 mm x 114 mm x 51 mm). 300-80 | 0102000 FPM
300-81 | 010 3000 FPM

TABLE 1. SPECIFICATIONS 300-82 | 0104000 FPM

Model Number Aclion Limit Application 300-83 010 5500 FPM

P541 DA Low Limit 300-86 50 1o 100°F
P541-RA RA High Limit 300-87 | 5010 150°F

Conlinued on next page







Pneumodular® Receiver Controller

P541 Serles  Continued from preceding page

TABLE 4. COMPETITIVE CROSS REFERENCE

Roberishaw Recenl Barber-
Model No. | Roberishaw | Colman Honeywell | Johnson | Powers RECEIVER PRIMARY
GAUGE TEMPERATURE
RKS-1001 T.5302 M TRANSMITIER
P541 P340 RKS-2001 0 (315 PSIG)
RPS0BA | T-5303
RKS-3002 RC195 R ]
RPS08BB | T-9001 +
s RKS-4002 ; N100-0010 U
P541-RA T-9002
RKS-5001 20 PSIG 20psic  RECEVER SECONDARY
Note: Physical¥gd funclional difference exists between models. Review model M - ::::::?r'vu:l(
specilicalions, apM§cations and dimensions belore selection of a replacemenlt. @ 015 PSIG)
% BAANCH AIR 10 1
CONTROL DEVICE N103-0010 2
AR 206G (u AR
GAUGE /) GAUGE
L uIs AT 00
Pu1 REMOTE
RECEIWER CONTROL-POINT
CONTROLLER ATChvER CAADVAL ADJUST (CPA)
CoxtroLLEr l;l‘II-!I
na
s
w s
AVTH: DIAL 34

Figure 1. Typlc':al Application







INSTALLATION INSTRUCTIONS

PNEUMODULAR® RECEIVER CONTROLLERS P541
—> P541(RA)

SOCKET MOUNTING

The assembly of Pneumodular components on a panel mounted
manifold backplate isillustrated. A Manifold Backplate (MCS-BP)
is shown. The MCS-BP is mounted to a panel (cabinet) backplate
with 1/4" Mounting Screws (MCS-MS).

A Socket and Plug Assembly (MCS-S) is mounted on the BP by
engaging three socket projections with three backplate openings
and pulling downward until a pin on the socket engages a hole in
the spring release tab of the backplate with an audible ‘‘click.’” The
socket may be removed by depressing the backplate spring release
and lifting the socket upward, then outward.

A P541 (or P541-R.A.) receiver controller is
mounted on the socket by first placing a Socket-
to-Device Gasket (MCS-G) in 2 matching socket
depression and then attaching the P541 to the
socket with four #6 x 1/2" Plastite Screws (MCS-
SCREW). The screws are double-helix threaded
for quick-installation and removal.

A 300-XX series adhesive scale with engineering
units may be applied to the P541 set point dial.

-/~ MOSSCREW
N

FIGURE 1 — P541 SOCKET MOUNTING DETAIL

&
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#6 x 3/18"

INSTALLATION INSTRUCTIONS (Continued) - P541 & P541 (R.A.) |

BRACKET MOUNTING

P541 series receiver controllers may be mounted exclusive of the socket and backplate by using the K504 mount-
ing kit. The MCS-G gasket is-not required for this type of installation; tubes are connected directly to the barbed
nipples of the receiver controller which protrude through an opemng in the K504 bracket.

Optional stainless steel cover K541 may be snapped onto the receiver controller to provide mechanical protec-
tion.

The K504 mounting bracket also has provisions for mounting up to three air gauges (model A201 or equivalent)
or receiver gauges (model A253 or equivalent, maximum of two), utilizing MCS-GMF gauge mounting fittings.

BRACKET MOUNTING SCREWS

Mounting Slot Holes (2) . (AS REQUIRED)
.187" wide x .437" long

—~——— K504 BRACKET -
SHEET METAL SCREWS

b MACHINE SCREWS
#6 X 3/8"

(FURNISHED WITH KIT,
NN
RC)
o

S

~

MCS-GMF ~af

AIR GAUGE
OR RECEIVER GAUGE
(1/8" - 27 MPT)

RECEIVER CONTROLLER

K541 COVER
(OPTIONAL)

FIGURE 2 — PNEUMODULAR RECEIVER CONTROLLER BRACKET MOUNTING DETAIL (K504)
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

PNEUMODULAR® RECEIVER CONTROLLERS P41

DIRECT AND REVERSE ACTING ——> P541-RA

CALIBRATION

TABLE |

The Model P541 series receiver controllers utilize input signals from

remote sensing devices and adjusting devices to provide propor- MODEL TYPE LIMIT
tional control in pneumatic control systems. They are designed APPLICATION
primarily for use with Robertshaw pneumatic transmitters; how- P541 Direct Low Limit
ever, they may be used with any pneumatic device having a Acting

calibrated output of 3to 15 psig_ (21 to 103 kPa), sugh as thermo- P541-RA | Reverse High Limit
stats, humidistats or gradual switches. The P541 devices also may Acting

be applied as limit controllers. See Table I for model number

descriptions and limit functions.

The P541 series controllers are pilot-operated and require a main air connection to port ““M”’ (non-limit application) or
port “C”’ (limit application) of 20 psig (138 kPa). These devices are not factory-calibrated.

ADJUSTMENT

See Table II for adjustment types, ranges and descriptions. Determination of initial settings is an application engineering
function and the values should be listed on control drawings or panel labels. Since changes of the throttling range or
authority settings or the CPA signal pressure will affect the set point, these values are set first. See Figure 1 for device ap-
pearance and location of adjustments.

TABLE I
ADJUSTMENT RANGE DESCRIPTION
Set Point 3 to 15 psig® The value of the port “S" primary signal that is

(21 to 103 kPa) used to produce the midpoint branch pressure at

port “B,"” usually 9 psig (62 kPa).

(1.7 to 33.1 kPa)

Throttling Range 2 to 40%, The selected portion of the port 'S primary signal
(Proportional Band) equivalent to range that is used to vary the branch pressure at
0.24 to 4.8 psi port “B" by 12 psi (83 kPa), normally from 3 to 15

Psig (21 to 103 kPa).

(“CPA™) (direct acting)®

Authority 10 to 300% The effect on the branch pressure at port “B” of a
: ; signal change at reset port “R" as a percentage of
the effect of the same signal change at primary
signal port “S.”
Control Point 20%"° The amount of set point readjustment caused by a
12 psi (83 kPa) signal change at port * ,"' usually

from 3 to 15 Psig (21 to 103 kPa), as a percentage
of the primary (port “S") transmitter span.

a - Adhesive dials (300-XX series) are available to convert pressure values to
engineering units for all Robertshaw pneumatic transmitters.

b - Usually centered on the set point value to permit CPA (set point) changes

of plus and minus 10%.

¢ - Increased pressure at port “C" raises set point.

qa=
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ADJUSTMENT (Continved) . _ P541 & P541-RA

Throttling Range: The throttling range (proportional band) is set by positioning the T.R. slide to the desired value.

Authority: The authority is set by positioning the authority slide to the desired value. If the application does not require
reset action (no signal to port ““R’’), a minimum authority setting (10%) is recommended.

Control Point Adjustment: The “CPA” feature of P541 series controllers is a fixed mechanical relationship, so that set
point changes are directly proportional to CPA signal changes at port “‘C”’. No controller adjustment is required.

63064 AR
[<—Tsomm —>| |CONNECTIONS
:

o o
I3 o]
3
£ L8
8- )
. -2 AUTH.
= SLIDE
5.25/32" & é TR.
(147mm) [L] SLIDE
_ | (DA)
2| | seTPOINT &
s -~ L1 INDICATOR
e 3
=
& e
4@
SR
T :
FRON:\ SET POINT DIAL BACK

FIGURE 1 — TYPICAL RECEIVER CONTROLLER APPEARANCE (P541 SHOWN).

Set Point (standard): After the throttling range and authority have been set, main air applied to port ‘“M’’ and the proper
“‘calibration’’ pressures applied to ports *‘C’’ and ‘‘R’’ (if either of these ports is not used for an application, it should be
left open to the atmosphere), the pressure representing the desired set point should be applied to port ‘‘S.”” Using the
reverse end of thermostat wrench N2-4 (1/4”, 6.4mm), rotate the set point dial (see ‘‘Increase’’ arrow on dial) until the
branch pressure at port “‘B’* is 9 psig (62 kPa) unless a different “’calibration pressure”’ is designated. The adjustment
procedure is completed by lifting the spring-loaded set point dial, rotating it until the port ‘‘S”’ pressure value (or signal
value in engineering units, if a series 300-XX set point dial has been applied to the controller) is opposite the set point in-
dicator and then seating the dial on its gear teeth. :

After the above adjustment is done, subsequent set point changes can be made by using the 1/4 " hex wrench to rotate the
set point dial to a new value.

Set Point (alternative): A P541 series controller can be adjusted to any random port *‘S’* signal between 3 and 15 psig (21
and 103 kPa) by adding a final step to the previous procedure: After the set point dial has been indexed to match the ran-
dom pressure at port ‘‘S,”’ the 1/4" hex wrench is used to rotate the set point dial until the desired setting is opposite the
indicator.

NOTE: In “limit’’ applications, main air at 20 psig (138 kPa) is applied to port ““C,”’ the pneumatic transmitter sensing
the limiting variable is connected to port *‘S,’” the control signal to be limited is connected to port ““M’’ and the resultant
limited signal is taken from branch port ‘‘B.”” In addition, the ‘‘limit valve’’ (see Figure 1) on the back of the P541
(Phillips screwhead) must be rotated 60° clockwise to its detent limit position before the controller is mounted on a
socket. Port “‘R’’ remains available for ‘‘reset’’ action, but port ‘‘C’’ is not available for ““CPA’’ action. By temporarily
maintaining port ‘“M’’ (signal to be limited) at 20 psig (138 kPa), all adjustments can be made as described above.

gL
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Temperature Transmitters

APPLICATION"

The T150 series pneumatic temperature transmitters are
designed to measure air or fluid temperatures in pneu-
matic control systems and transmit a fixed Span, 3to 15
psig signal to controlling and indicating devices such as
receiver controllers, receiver gauges and sensitive pres-
sure switches. These transmitters are available with sey-
eral types of sensing elements.

The transmilters are "‘one-pipe" devices requiring an exlernal
reslricled source of constant pressure conlrol air. Their design
fealures pneumalic feedback to assure accuracy and slability
over a wide tlemperalure span.

SPECIFICATIONS

Action: Direct, proportional,

Adjustments: None, faclory calibrated.

Supply Air Pressure: Cl(;an, dry, oil free air required.
Nominal, 20 psig +0.5 psi (138 kPa +3.4 kPa) through 0.5
scth restrictor, .

Maximum, 30 psig (207 kPa).

Output Pressure: 310 15 psig (21 to 103 kPa).

Air Connection: 1/8".27 FNPT. f

Maximum Case Ambient Temperature: 140°F (60°C).

Construction: Copper element, cast aluminum base, cad-

mium plated steel cover. .

Mounting: Duct or immersion (see Table 1).

Weight: 0.9 Ib. (0.4 kg).

Case Dimensions: 2-5/8" highx3-1/16" wide x 1 -3/4" deep

(67 mm x 78 mm x 44 mm).

T150 Series

ITEM NO. :
SUBMITTAL PARA. L4 /. C

PRODUCT PARA 2. /. 4. /

SAANCHAIRTO  20psiG  20psig  RECEIVER PNEUMATIC
CONTROL DEVICE A TEMPERATURE
TRANSMITTER
(15 PSiG)

N100-0010

—
RECEIVER
COKTROLLER

rsa

Figure 1. Typical Application

TABLE 1. SPECIFICATIONS

Range (non-adj.) °F (°C) Span Mounting Sensing Element Description Part No.
Ducl or immersion Rigid element, 1/4" x 9-3/8" long (6 mm x 238 mm) T150-1011
40 1o 140 : 100 Duct Averaging element, 20’ long (6 m) T150-1012
Duct Rigid (coiled) element, 10 long (3 m) T150-1013
Duc! or immersion Rigid element, 1/4" x 9-3/8" long (6 mm x 238 mm) T150-1021
0to 100 100 Duct Averaging element, 20’ long (6 m) T150-1022
Duct Rigid (coiled) element, 10’ long (3 m) T150-1023
4010 240 200 Duct or immersion Rigid element, 1/4" x 7-1/16" long (6 mm x 179 mm) i T150-1031
Duct 10-1/2" x 1/4" (267 mm x 6 mm) bulb with 9* (2.7 m) capillary | T150-1035
-40 1o 160 100 | Duct or immersion Rigid elemenl, 1/4" x 7.1 /16" long (6 mm x 179 mm) T150-1041
2510 125 150 Duct 4"%1/4" (102 mmx 6 mm) bulb with 3‘ (0.9 m) capillary T150-1054
Duct 10-1/2" x 1/4" (267 mm x 6 mm) bulb with 9" (2.7 m) capillary | T150-1 055
30 lo 80 50 Duct Averaging element, 20 long (6 m) T150-1062
50 10 100 50 Duct Rigid (coiled) element, 10" long (25.4 cm) T150-1073
TABLE 2. COMPETITIVE CROSS REFERENCE ACCESSORIES (See following page) ;
Rﬁgsgs'l‘;:v (B;:;::arr; Honeywell | Johnson Powers 100-17 8‘;%P;'f:ip1aéarzlri)s°Cke‘- 7-1/32" x 172" NPT
TKS-2000 N4-32 Restrictor, 1.0 scih, 1/4" O.D. Compression fitling
T150 ¥§§.‘3888 l'::g;g: T-5210 TT184 N100-0010 Restriclor lee (red), 1.0 scih
TKS-9000 N100-2501 In-line restrictor, 1.0 scih
Note: Physicaland funclional difference exists between models, Review model MAINTENANCE PARTS None

specilicalions, applicalions ang dimensions belore seleclionof a replacement.

Continued on next page







INSTALLATION INSTRUCTIONS

PNEUMATIC TEMPERATURE TRANSMITTER T150

GENERAL DESCRIPTION & DIMENSIONS \

T150 transmitters are ‘‘one-pipe’’ devices requir- RIGID STEM LENGTHS \
ing an externally restricted source of constant s
pressure control air. These transmitters are TEMPERATURE RANGE DIM. “A
available with several types of sensing elements 0 to 100 (-18° to 38°C), 40 to 140°F (4° to 60°C) | 9-3/8” (238mm)
(rigid stem, averaging, remote bulb or a rigid coil -40 to 160 (-40° to 71°C), 40 to 240°F (4° to 116 °C)[ 7-1/16" (179mm)
for fast response).

RIGID STEM

NO. 10—24 UNC -2B
(LOCKING SET SCREW 14 “p
FOR WELL ON RIGID (6mm)
STEM ELEMENTS

116"

v— ONLY - ,USE 3/32
ALLEN WRENCH)
134"
" 1/8 NPT AIR ($Aqum)
CONNECTION ‘
5/64" (2 )
14" (6mm) i ’ (373:1121) }
: Ve g
REMOTE BULB AVERAGING 19mm) 7
? ELEMENT® %;q?:t?g :'i:::sﬁt:::z) e (4mm) DIA. (;5:::‘8'“)
mm,

: ™ 114"
* NOTE: 9’ CAPILLARY MODEL HAS 1/4” OD e
COPPER SLEEVE SILVER-SOLDERED TO | :
BULB FOR USE WITH IMMERSION WELLS. AR |

(95mm)

FIGURE 1 — T150 DIMENSIONS

‘DUCT INSTALLATION
1” (25.4mm) HOLE FOR v |
RIGID (COILED) THERMAL | B e
ELEMENT - o
1/2” (13mm) HOLE FOR
MOUNTING HOLE ALL OTHERS
FOR NO. 8 SCREW + ;
(2 HOLES) 21/32"
(17mm)
e
1.23/32* J
(44mm) 1 X
2 i | No. 8 SHEET METAL — )

SCREW (TYPICAL)
FIGURE 2 — SURFACE MOUNTING HOLE DIMENSIONS FIGURE 3 — DUCT INSTALLATION DETAIL
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INSTALLATION INSTRUCTIONS (continued] T150

DUCT INSTALLATION (Contined) \

ADJUSTABLE CLIPS
WIRE TIE (TYPICAL) NOTE:

TURNS OF BULB CUT 2.3/4" DIA. HOLE IN DUCT
SUPPORTED BY STEEL ROD

FOR BULB CLIP CLEARANCE

] \
SUPPORT ROD
LENGTH — 14~

\\ f .. _RUBBER (356mm)

" / \\ )\‘G\ROMMET
THERMOMETER
CUTOUT IN DUCT WALL LARGE BULB (IF USED)
| ENOUGH TO PASS COILED BULB

P-<
MOUNTING
SCREWS (z)\l\«

FIGURE 4 — AVERAGING ELEMENT 3'(:3'3.8?'\]
mm;

MOUNTING FLANGE

FIGURE 5 — MODEL 100-02 BULB HOLDER
FOR REMOTE BULB ELEMENT

IMMERSION INSTALLATION

10-17/32*
(267mm)

"9.3/16"
(233mm)
l,_17/:42 EFF. THD LG.
ol :

I e el

MODEL 100-25 COPPER WELL (STD.)
= y 10-7/14"
' e ST
304 HEX_ 718 HEX L eham)
l —-, l—-msz EFF. THD. 1G. Sy

—— L P SR WELL IN PIPE TEE
112 14 NPT
MODEL 100-49 STAINLESS STEEL WELL
2:13116"

y ‘7 E | .-,I
\ §., /%— COUPLING WELDED AT
112" NPT = 516" DIA.— 45°* ANGLE
: (8mm)
718" HEX

WELL IN TOP OR SIDE OF PIPE

(71mm) 116" e
9/16" (17mm) 5 "
(14mm) F 174" \ I oW —— ,\ _
] [ 6mm) et neem ﬁ"l
 FRITRRION

7116 "-24 NPT

SET SCREW

LOCKING RINGS (TYPICAL) — 3/4 HEX

MODEL 100-47 ADAPTER WITH MODEL 100-17
COPPER WELL (DISCARD UNION NUT AND FERRULE)

FIGURE 6 — T150 IMMERSION WELLS FIGURE 7 — PIPE INSTALLATION
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INSTALLATION INSTRUCTIONS (Continued]

OUTSIDE WALL INSTALLATION

12* N
(305mm) oy
SLOTTED MOUNTING
5" HOLES FOR #8 SCREWS

(76mm)

MATERIAL 49116
STEEL CAD. PLATED (14mm)

17 (@5mm) '/ i

BULB CLIPS : ! —JL R
170" a7
L4-21m' (4mm)

(10mm)
(118mm)

FIGURE 8 — MODEL 100-13 SUNSHIELD FOR MOUNTING
TEMPERATURE SENSING BULBS ON OUTSIDE WALLS FIGURE 9 — SHIELD ON

116 ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISIO
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

ol ‘ =
PNEUMATIC TEMPERATURE TRANSMITTER T150

CALIBRATION . N

The Model T150 Temperature Transmitter measures a system temperature and transmits a proportional
pneumatic signal to a calibrated receiver gauge and/or receiver controller. (See table I for complete model
number descriptions.) It is a “‘one-pipe,’’ force-balance transmitter which utilizes an external restrictor in its
supply line. It is not intended to be field calibrated. If the output pressure does not correspond to Table II, check
the following:

1. The air supply to the restrictor must be 20 psig + 0.5 psi (138 kPa + 3.4 kPa) and must be clean, dry and oil-
free. : :

2. The restrictor and the device filter must be free of obstructions.

If, after completing the above checks, the transmitter output varies from Table II, see ““Adjustments.”’

T150 MODEL NUMBERS
TEMPERATURE ELEMENT :
RANGE RIGID RIGID AVERAGING COILED 1/4" x 10-1/2" 114" x 4"
) 14" x 9-318” | 1/4” x 7-1/16" 20 FT. 10" 9 FT. CAPILLARY|3 FT. CAPILLARY
-40°/160° — T150-1041 - — — —
. -25°1125° — = - — T150-1055 T150-1054
0°/100° T150-1021 — T150-1022 | T150-1023 — -
30°/80° — — T150-1062 — — —
40°/140° T150-1011 — T150-1012 T150-1013 — —_
40°1240° — T150-1031 — - T150-1035 —

TABLE | — T150 MODEL NUMBERS

ADJUSTMENT

Minor transmitter range adjustments may be ac-
complished as follows (see Figure 1):

1. With the cover removed, measure the sensed
temperature and output pressure with suitable

(@

instruments.
® 2. Turn adjusting screw ““A’* to shift the output
‘ range (clockwise to increase).

3. If output correction is not obtained, no other
adjustment should be attempted and device re-
placement is necessary.

N
. : ADJUSTING SCREW “A"

FIGURE 1 — T150 WITH COVER REMOVED

. 7L
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ADJUSTMENT (Continued) T150
PNEUMATIC TEMPERATURE TRANSMITTERS
TEMPERATURE RANGE (F) OUTPUT
25%0 +125 | 0to100F | 40t0140F |-40to +180F| 40t0240F | 30t080F (psig)
-25 0 40 -40 40 30 30
-22 2 42 -36 44 31 324
-19 4 44 -32 48 32 3.48
-16 6 46 -28 52 33 ‘372
-13 8 48 -24 56 34 3.96
-10 10 50 -20 60 35 42
ki 12 52 -16 64 36 4.44
-4 14 54 -12 68 37 468
-1 16 56 28 72 38 492
- 2 18 58 - 76 39 5.16
5 20 60 0 80 40 54
o 8 22 62 4 84 41 5.64
= 11 24 64 8 88 42 5.88
14 26 66 12 92 43 6.12
e 17 28 68 16 96 44 - 6.36
& 20 30 70 20 100 45 6.6
23 32 72 24 104 46 6.84
26 34 74 28 - 108 47 7.08
o
29 36 76 32 112 48 7.32
w 32 38 78 36 116 49 756
35 40 80 40 " 120 50 78
o
38 42 82 44 124 51 8.04
41 44 84 48 128 52 8.28
= 44 46 86 52 132 53 8.52
w 47 48 88 56 136 54 8.76
50 50 90 60 140 55 90
1 53 52 92 64 144 56 9.24
56 54 94 68 148 57 9.48
59 56 9% 78" 152 58 9.72
62 58 98 76 156 59 9.96
o |
65 60 100 80 160 60 10.2
>, 68 62 102 84 164 61 10.44
71 64 104 88 168 62 10.68
=) 74 66 106 92 172 63 10.92
77 68 108 96 176 64 11.16
e 80 70 110 100 180 65 11.4
o 83 72 112 © 104 184 66 11.64
86 74 114 108 188 67 11.88
i 89 76 116 112 192 68 12.12
92 78 118 116 196 69 1236
95 80 120 120 200 70 12,6
98 82 122 124 204 71 12.84
101 84 124 128 208 72 13.08
104 86 126 132 212 73 13.32
107 88 128 136 216 74 13.56
110 90 130 140 220 75 138
113 92 132 144 224 76 14.04
116 94 134 148 228 77 14.28
119 9% 136 152 232 78 1452
122 98 138 156 236 79 14.76
125 100 140 160 240 80 15.0
TABLE Il — T150 OUTPUT PRESSURES VS. TEMPERATURES 7£
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Temperature
Sensors

TCS/1000
series

™y

ITEM NO. o e g

SUBMITTALPARA. £+ 2 Description:
PRODUCT PARA._Z. £ /5. /

The TCS/1000 series temperature
S€nsors provide accurate and reliable
temperature measurement for building
automation and control systems.
Temperature sensors compatible with
almost any contro] System are available
including thermistors, RTD’s, and
integrated circuits. Standard mounting
configurations are available for room,
duct, Immersion, strap-on, and outside
air temperature sensing. All sensors
are packaged for easy installation and
effective long term operation.

g

TEMPERATURE CONTROL SPECIALTIES C=0):
2800 Laura Lane - Middlel'on, Wisconsin 53562 - (608) 836-9034 - P.O. Box 350 - Madison, Wisconsin 53701







{.‘.-\

Dimensions

IMMERSION
THERMOWEL] *

-~ r— 154" | ¥
| 2 : Bl

300 SERIES STAINITESS STEEL
— =

T s oy
%" NYLON MALE FITTING f :
p . 300 SERIES STAINLESS STEEL
%" NYLON MALE FITTING : z . $ E3

y X: 8" OR 4" LENGTHS AVAILABLE
%" KO Y: 14" FOR 8" IMMERSION
P %" FOR 4" IMMERSION
. { X: 4", 8", AND 12" PROBES AVAILABLE Z: %" NPT FOR 8", 5" NPT FOR 4" .

* included with Duct mount for Immersion models.

STRAP ON MOUNT AVERAGING

e
-
145" KO
//—\ >
o \"\ [k
o Q %" NYLON MALE FITTING —
(\// \ %" NYLON MALE FITTING

1%"SQR COPPER PLATE \ o
/ SENSOR ON BACKSIDE

1%4" SQR ARMAFLEX PAD ,-'/

e -:'::. o
\ e, 0 B / ,*— 14" —
‘ : 1" KO X: FLEXIBLE COPPER SHEATH
PIPE STRAP, 2° MIN 12', 24' OR OTHER

5" MAX, EXPANDABLE
WITH ADDED STRAP







M

Ordering Information: TCS/1000— [ ]- [

Sensor: ’
[ la]_ 100€2 Platinum, 2 wire
[1b] 1000 Platinum, 3 wire
[1.52] 5000 Platinum, 2 wire
[1.5b] 5000 Platinum. 3 wire
: [Za] 1,0000) Platinum, 2 wire
[2b] 1,000Q Platinum, 3 wire
[3] 10,0002 Thermistor

[4] 1,000 ohm Nickel

[5] 1,000 ohm Balco \

[6] 2,000 ohm Ni Fe ;

[7] LM33s Semicondll‘cl‘.or\.

[8] AD592 Semiconductor
Custom? :

PR()DUCT DATA

Enclosure:
[R] Room

[D] Duct (4", 8", or 12" std.) .

[ 1] Immersion (4 or 8”‘;std.)\
[S] Strap-on

:O Outside Air

| A | Averaging* (12 or 24 std.)
[W] Raw

Standard Probe Length:

S

e.L. [4"]

*Other sensors not listed are available, consult factory for System compatibility,
. “Averaging sensors are available for 1000 and 100092 platinum RTD's only.

XL

TEMPERAT‘URE CONTROL SPECIALTIES C:0O:
2800 Laura Lane - Middleton, Wisconsin 53562 . (608) 836-9034 - p.O. Box 350 - Madison, Wisconsin 53701
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ITEM NO. v

SUBMITTAL'PARA. L4 /. /~

. | Enthalpy Selector PRODUCTPARA._ 2. /. /7

APPLICATION R HIOD Series

The Model H100 series enthalpy seleclor is a pneumati-
cally operated energy conservation system designed for
optimization of outside and return airusage in air handling
systems. It measures airstream total heat (enthalpy) con-
tent and provides automatic two-position SPDT pneu-
matic switching action which may be utilized to provide
the desired sequence of operation.

SPECIFICATIONS

Range: 20 to 45 BTU/Ib. (46.8 o 105.4 kJ/kg) of dry air;
standard 3 to 15 psig (21 o 103 kPa) oulpul.

Supply Air Pressure: 20 psig (138 kPa).

Maximum Air Pressure: 30 psig (207 kPa).

Alir Capacity: 1 cfm @ 15 psig supply (23.31 @ 103 kPa). :
Differential: Switching differential of less than 1 BTU/Ib.(2.3 TABLE 1. SPECIFICATIONS
kJ/kg) of dry air.

k. y Model No. Description
Mounting: Insertion chamber, flush with duct. H100-01 |Basic O.A.-R.A. comparin ; slem (wo transmilters)
Connections: Barb fitlings for 1/4" Q.D. plastic lubing. 10002 1o RA; —— cuck .g' Sy - '
Dimensions: 8-3/8" high x 7-7/8" wide x 3" deep : H100- ..A.- i ,con'fpanng syslem (one lransmnne{)
(213 mm x 200 mm x 76 mm). ‘ AH100-03 Single transmitter O.A. system
MAINTENANCE PARTS s TABLE 3. COMPETITIVE CROSS REFERENCE
6-533 3/32" feedback ball for H102-101 Roberishaw Barber-
. Part No. Colman Honeywell | Johnson Powers
TABLE 2. MAINTENANCE PARTS v HP973A N-8000 RL243
O.A. R.A Switching | Mounting H100-01 2»?5'310315 @ tpsiaa (2) plus plus
. PRari No. Transmilter | Transmilter Relay Box ; L HP97'1A (2) Sensors - S?ns,ors
H100-01 1 H102-101 | H102-101 | R403-3 NS-50 o o s, 000s of | FPRAA -
AK-52101 phus plus
H100-02 H102-101 R403-3 N5-50 H100-03 HP971A Sensors Sensors

Note: Physicaland functional dillerence exists belween models. Review model
specilications, applicalions and dimensions belore selection of a replacement.

H100-03 | Bp2-101 R403-1 N5-50 /Lmoz-m HKS-8065

' H100-01
ENTHALPY
RETURN R4032 SELLCTOR 3
ENTHALPY 52
TRANSMITTER M SN C m:: - uSeatet RETURN
l 056999980 el
e NO @J ] RETURN
OA RA A DAMPER B 4 FAN
r“ h___ K HIGH LOW C\l MOTORS COOLING COn
I (-
H100-01 oursoe po_ {——lo l ) :C'J“PP\'
~ AR H102-101 oA
O.A ENTHALPY
h\ TRANSMITTER fuseLy
MIXED AR
RETURN R4039 TEMPERATUR!
ERTHALPY $2 I:A.Ngwnm‘
TRANSMITIER M S BCHO C 20 PG| | 3 ) 20 PSIG
‘J % 20 P56 | (W
OA RA OA OA ] 1 7 .E'—(:)
r“ h h HGHLOW C DT N0anE
; Crar:
H1 00.02 wrs AC
CAADUAL RECEIVER
R SWITEN CONTAOLLER
R327. 110 308 34 (04)
OUTSIDE 120 YAC STARL: ’l"l
ENTHALPY n:
TRANSMITTER ° ekl
: ~—
N OA WIRE 10
l H o b idH l%v C‘l SUPPLY FAN
MOTOR STARTER
: H100-03

Figure 1. Typical Applications

//







INSTALLATION INSTRUGTIONS

ENTHALPY SELECTOR @ ——> H100

SERIES

Components of the Model H100 series of enthalpy selectors are packaged in boxes of a common size that are designed for

mounting in sheet metal cut-outs in fan system ductwork. See Table I for quantity and location of duct boxes by model |
number.

TABLE |
BOX AIR |MAIN AIR
NOREL.: Low it PORTS | CONN.
H100-01 2 Box “A" (enthalpy transmitter and comparing 6 Yes

relay) in return air stream.

Box “B" (enthalpy transmitter only?3) in 2 Nob
outside air stream. Must be representative
location for all systems served (see H100-02).

a - Transmitter is shipped in box “A" for on-site alignment of both
transmitters, then moved to box “B.”

b - If enthalpy signal must be transmitted more than 100 feet (30 m)
total to return air boxes, connect main air to box “B” (fitting
is provided) and add a transmitter restrictor inside box.

H100-02 1 In return air stream. Receives common O.A. 6 Yes
enthalpy signal from box “B" of an H100-01). :
H100-03 1 In outside air stream. 5 Yes {
\
:

See Figure 1 for box and cut-out dimensions. Each box is attached to the duct surface with four sheet metal screws. Air
connections are made through external barbed fittings.

'.4__.\7-7l8 ” (200mm) ——>| k_as?r'r:m)
o [6) |
2 2 ( o ; e}
DUCT
CUT-OUT
Robertshaw B (qu'éjl{gm) 7-1/8"

181mm) ‘ 7-1/4"
(184mm)

Lo T 6-3/4"
L=t % 7] (171mm) —>]
g TEEE g ,
o) o) \ (o] o
R ;
AIR CONNECTIONS FOAM RUBBER SEAL NOTE: USE BOX AS TEMPLATE FOR

(NUMBER VARIES - SEE TEXT) SCREW LOCATIONS.

FIGURE 1 — H100 SERIES TYPICAL MOUNTING DIMENSIONS (H100-01 BOX “A” SHOWN).

A4
o ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION







CALIBRATION & ADJUSTMENT INSTRUCTIONS

ENTHALPY SELECTOR — > H100

GENERAL DESCRIPTION

’*\ 7-7/8" (200mm) ———|

The Model H100 series of enthalpy selectors are pneumatically F
operated, energy-conservation systems designed for the optimiza-
tion of outside and return air usage in air handling systems to reduce
mechanical cooling loads. In a standard application, the AHU
damper controls are automatically switched so that the outside air i
intake can be increased (modulated) above a specified minimum (zﬁ'é’;m,
flow only when its measured enthalpy (specific total heat content) is
less than the measured return air enthalpy (Models H100-01 and
H100-02) or less than a preset value representing the design return
air enthalpy (Model H100-03). See Table I for model number de-
scriptions. See Figure 2 for schematic diagrams of selector compo- : J
‘nents and air connections. —

Q

FIGURE 1 — INTERIOR VIEW OF H100-01 AS
SHIPPED WITH BOTH TRANSMIT-
TERS MOUNTED IN RETURN AIR

- TABLE | SENSING CHAMBER.
MODEL COMPONENT DEVICES2 APPLICATION
(SYSTEM) DESCRETION LOCATION FUNCTION MODEL
Enthalpy Transmitter H102-101
O.A. - R.A. R.A. Box Dam
. . per control based on comparison
H10001 | Comparing Differential Sw. Relay R4033 of O.A. enthalpy to R.A. enthalpy.
System 0.A. Box Enthalpy Transmitter H102-101
. thal tt -
E Erthalpy Tranamitter il Used with common O.A. box (part of
R.A. Comparing H100-01 on first AHU) for damper
H100.02 Unit RA Pox Differential Sw: Relay R403-3 control based on comparison of
O.A. enthalpy to R.A. enthalpy.
0.A. Measuring Enthalpy Transmitter H102-101 Damper control based on comparison
000 Unit SRpe Adjustable Sw. Relay R403-1 of O.A. enthalpy to set point.

a - See Calibration and Adjustment sections for component device descriptions.

R.A. BOX O.A. BOX
DIFF. Sw.
RETURN RELAY OUTSIDE If the O.A. and R.A. boxes are to be mounted

ENTHALPY more than 100 {1 (30 m) apart, the O.A. transmit-

ENTHALPY s2 [—_j ey
e L’—’M T it //‘ ter's main air restrictor should be moved from
R

———- the R.A. box to the O.A. box and port *M" of the
r—ll._‘ |
|

O.A. box used for main air input (dashed line).
OA RA OA OA
l M hh HiGH Low °1
(=)

(=) 8] u g |=}

dz
q-9

H10001 (2 BOXES)

- DIFE. SW. AD. SW.
ETURN RELAY OUTSIDE -
nfi‘J?@.‘r’?‘én —r s2 ENTHALPY
; m s[Nc no cl TRANSMITTER M_S[NC NG C]
1 1 T
E iN4.31 4L - I [ .
-I 91
\Restrictor OA RA OA OA OA OA
IM h  h HIGH Low © I M b oCuigH ow © I
[*} oJ |} J J [=} [=] g |®) J | =)

H10002 H100-03

FIGURE 2 — H100 SERIES SCHEMATICS.
ey 23
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CALIBRATION & ADJUSTMENT INSTRUCTIONS (Continued) > H100

CALIBRATION: ENTHALPY TRANSMITTER H102

The Model H102-101 enthalpy transmitter is designed to
measure the enthalpy (specific total heat content) of an
air stream and transmit a pneumatic signal (non-linear)

TABLE Il — H102-101 OUTPUT PRESSURE VS. ENTHALPY

to a control device and/or receiver gauge. It is factory- |[ENTHALPY|OUTPUT] WET BULB JENTHALPY|OUTPUT| WET BULB
calibrated to output a 3 to 15 psig (21 to 103 kPa) signal | _BTULB | PSIG | TEMP. °Fa | BTULB | PSIG | TEMP, °Fa
for an enthalpy range of 20 to 45 BTU/Ib (46.6 to 104.9 20 3.00 49.5 33 10.55 68.8
kJ/kg) of dry air (see Table II). It is a “‘one-pipe,” g; g-zs g;g gg H-gg '7’?(2’
force-balance transmitter which utilizes an external re- 23 514 546 a6 11.84 723
strictor in its supply line. If the output pressure of the 24 5.80 56.3 37 12.22 73.4
H102-101 does not correspond to Table II, check the 25 6.42 57.9 38 12.60 745
following: , 26 7.00 59.4 39 12.98 75.6
5 , . 27 7.55 60.8 40 13.35 76.6
1. The air supply to the restrictor must be 20 psig = 0.5 28 8.08 62.2 41 13.70 77.6
psi (138 kPa + 3.5 kPa) and must be clean, dry and 29 8.60 63.6 42 14.05 78.6
oil-free. 30, [ 918 65.0 43 14.38 79.5
. g 3 31 9.60 66.3 44 14.70 80.4
2. The restrictor and the device filter must be free of ob- 32 10.08 67.6 . 45 15.00 81.3
" structions.

If, after completing the above checks, the transmitter

a - Enthalpy equivalent at 50% R.H.
output varies from Table II, see ‘“‘Adjustment.”’ 7

ADJUSTMENT: ENTHALPY TRANSMITTER H102

: S;GNOM.
NOTE: The Model H100-01 enthalpy selector is shipped g l
with both H102-101 enthalpy transmitters mounted in [ 70
the return air box (see Figure 1) to allow on-site align- @6‘\’\\ulu / ,leo@é
ment of the two transmitters to identical outputs for ™ : &

- maximum accuracy. After alignment, the outside air - CALIBRATION _| ——7/ o
unit is moved.to its own O.A. box, but may be reinstalled =~ SCREW j ¥
in the R.A. box for comparison at any time. SSFARATING j/C]’@ @ 5
Transmitter range adjustments may be accomplished as L] o)
follows (see Figure 3): SENSING _| (o

ELEMENT L{
1. Connect a suitable air pressure or enthalpy gauge into (@) T— &
the output line. (Note that wet bulb temperatures &) (@)
provide a very close approximation to enthalpy val- FIGURE 3 — H102-101 APPEARANCE

ues; see Table II).
2. Using thermostat wrench N2-4 (1/16" hex), turn the “‘calibration screw” to shift the output range (clockwise to decrease).
3. If output correction is not obtained, no other adjustment should be attempted and device replacement is necessary.

/) C
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CALIBRATION & ADJUSTMENT INSTRUCTIONS (Continued) > H100

CALIBRATION: DIVERTING RELAY [ADJUSTABLE] R403-1

The Model R403-1 diverting relay is a snap-acting device
designed to convert a proportional signal, at a predeter-
mined setting, to a positive (two-position) pneumatic
switching action. It is pilot-operated and requires a
main air connection to port “M’’ of 15 to 25 psig (103 to
172 kPa). See Table 111 for description. -

The R403-1 relay should not require field calibration;
however, if it does not transfer port “NC”’ to “‘C”’ at its
dial setting, it can be recalibrated by using a thermostat
wrench N2-4 (1/16” hex) to turn the “‘calibrating
screw’’ (see Figure 4, clockwise to increase). '

ADJUSTMENT: DIVERTING RELAY [ADJUSTABLE]

TABLE 1lI
MODEL R503-1
TYPE SPDT
DIFFER- 0.1 to 0.5 psi
ENTIAL (0.7 to 3.5 kPa)
SET POINT | 3* to 20 psig
RANGE | (21 to 140 kPa)
Port SIG at set point minus diff.:
SWITCHING ports NO & C are connected.
ACTION Port SIG at set point:
ports NC & C are connected.

* DO NOT SET below this value.

NOTE: Ports not connected to common (C) are
blocked. On loss of main air pressure,
ports NO & C will be connected regard-
less of SIG pressure.

R403-1

The relay set point is changed by rotating the ser-
rated set point adjustment knob (see Figure 4).
The knob operates through two revolutions and
the set point indicator shifts to indicate the effec-
tive portion of the concentric scales.

- 25/16"

(59mm)

(2]
SET POINT =
INDICATOR ,9

O

w 2-3/8"

Z (60mm)
SET POINT g
KNOB O

x

<

CALIBRATING
SCREW

FIGURE 4 — R403-1 RELAY APPEARANCE.
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CALIBRATION & ADJUSTMENT INSTRUCTIONS (Continued] \ H100

CALIBRATION: DIVERTING RELAY (DIFFERENTIAL)

R403-_3

The Model R403-3 is a non-adjustable, snap-acting, signal-comparing,
trol systems where the application requires a pneumatic, two-positio
parison of two proportional pneumatic input signals. A common app
the comparison of signals from outside and inside enthalpy transmit
main air connection to port “M’’ of 15 to 25 psig (103 to 172 kPa). S

not require calibration.

TABLE IV

diverting relay designed for use in prieumatic con-
n (SPDT) switching function based on the com-
lication is control of mixed air dampers based on
ters. The R403-3 is pilot-operated and requires a
ee Table IV for switching action. The R403-3 does

~ MAIN AIR PRESSURE

SIGNAL PRESSURES
MODEL TYPE (PORT M) (PORTS S & S2) SWITCHING ACTION
S2 approx. 0.5 psi
(3.4 kPa) greater Ports NO & C connected
R4033 | SPDT | 151025 psig then 5

(103 to 172 kPa)

S greater than or

Ports NC & C connected

equal to S2
None Ports NC & C connected
None Any Ports NO & C connected

NOTE: Port not connected to common (C) is blocked.

ADJUSTMENT: DIVERTING RELAY [DIFFERENTIAL)

R403-3

The R403-3 is not adjustable. See Figure 5 for ap-
pearance.

172

2-9/116"
(65mm)

i

&

L]

PORT
S2

7

& .

@]

2-5/16"
(59mm)

é% T

J

—

AIR CONNECTIONS

FIGURE 5 — R403-3 RELAY APPEARANCE.
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2- & 3-WAY, DIRECT SOLENOID OPERATED,

INLINE & MANIFOLD BASE
1/8" & 1/4"—Cy UPTO .5
PRESSURE RANGE—VACUUM TO 150 ps;

PATENTS & PATENTS PENDING

SERIES FEATURES—DIRECT VALVE CONFIGURATIONS
i SOLENOID OPERATED VALVES AVAILABLE :
The Solenoid versions feature: The versatile 200 Serjes provides extremely
* The patented MACSOLENOID® with is fast shifting and long life in the following
non-burn out feature on AC service. MANUAL OPERATOR solenoid configurations.

* Six valve functions with one Inline valve
and four valve functions with one Manifold
valve. See “Application Conversion Proce- SEALED SOLENOID

" : ENCLOSURE  _—
dure”’ on this page. NEMA 4 DEICN, ;

* Atriple rated coil for 120/60, 110/50 0r 24~ £xcert oromner vire
VDC (6 Wat). AR
* Inline & add-a-unit manifold capability. !

* 3-way, Normally Open and Normally
Closed.

SR E s ne ey

* 2-way, Normally Open ond Normally
Closed. =

* Inline or odd-a-unijt manifold.

- *» UlListedond CSA Certified models availa-
ble. Seé Section T-3. -

* Optional N.C. only models for heavy air
line contaminant opplications (see "Spe-
cial Applications’” on this page).

* Optional Explosion Proof models for
hazardous environments (see "Special
Applications’” on this poge).

* Use on lube or non-lube service. SOLENOIDPUSH ______—
PIN

* Extremely rapid response and-cycle rate.

* Various types of manual operators and SPRING BIASED /
electrical enclosures. ) MOVEAWLE POLE

* NEMA 4 solenoid enclosure except for o
" grommeltype, mumcso/

: * Extremely long service life. wire il
¥ * Optional low wattage DC solenoids down VAIVE SPRING
to 1 watt. : ’ N.O.
SOL. OPERATED, INLINE
APPLICATION CONVERSION shown belowfon the lnli?es. On 3-:]/ofy cgpli}; SPECIAL APPLICATIONS:
PROCEDURE: cations, one function plate is used for bot T
INLINE MODELS N.C.and N.O. When “/3-C** s visible on the N.C. ONLY MODELS

: plate, the function will be N.C. When 3.0 . A singl.e purpose Normally Closefﬂ Only
The balanced poppet design facilitates using visible, the function is N.O. On 2-way model is available for fhose applicctions
the same valve for 6 functions with any port oppliccli;ns @ separale plate is used and  Where a greater tolerance for heavy concen-
being connected to vocuum, pressure or "o 3-w'cy plate is marked “/2-C** for Irations of waler, compressor product: cnd
plugged. Piping is shown in the chart below. N.C. and *2-O"" on the ofher side for N.O. other air line contaminants is desired.

D DELS The 2-way plates block the exhaust at the
MANIFOLD MO valve, permitting the mixing in o stack of EXPLOSION PROOF MODELS

! d 3-ways and 2-ways. Changes within a stack  These models are designed to meet U.L. and

the valve body and base permils selection for from one function fo another can be made C.S.A. standords for Division I, Class I,

2- or 3-way, Normolly Closed or Normally oy o disturbing the plumbing. Groups B, C, D ond Class Il, Groups E, F, ond

Open operation, instead of through piping as G (NEMA equivalent to Closs | s NEMA 7;

Closs Il is NEMA 9). Explosion proof models

PIPING CHART FOR INLINE MODELS are available in either ir’\)line or r?\onifold ver-

sions but only with the no operalor ("'O")
manual operator,

The interchangeable function plate between

3 Way
Normally Closed

3 Way
Normnlly Open

2 Way

ITEMNO._ /O
SUBMITTAL PARA_/ 4/ /.G

PRODUCT PARA_Z. /. P
Supply [}

Solenold De-Energlxed — Solenold Energlzed w. o - /2

2 Way
Normally Open

Divertor

‘ _ ; B-200-1







OI?ERATING DATA

PRESSURE RANGE: Vocuum 1o 150 PSIG Pressures shown ore minimum and - FLUIDS: 3 Nrand Inert gases
‘ ORIFICE (ALL PORTS): 0.19 (4.8 mm) moximum sofe working Pressures, LUBRICATION: Not r-quir;d, but if lubrication Is used, o medium
. INLINE MANIFOLD o aniline point oil Is recommended.
FLOW CONSTANT: G=0.4(1/87) =04 ELECTRICAL: Intush 33.0 Voli-amps (.27 omps)
9:50/47) AC 120760 Seal 19.7 Volt-amps (.16 omps)
AMBIENT All volves rated 0°F 1o 140°F (—18°)0 60°C). DC 24 vour 8.5, 6
-3, 6.0, 2.5 or | wan

. " . 6.0, !

:EA::::-ATU“ For UL purposes, maximum Qe ABOVE coLs General purpose Class A, conl. duly, encopsulated
: excep! 2.5 and 1 wolt which are vornished.
- LEADS 718 AWG x 18" 51d,

200B SERIES
Select the desired model number from the tables
desired voltage, manual operator and electricq
plete model number, e.g.: 224B-111BA.

INLINE MODELS

below and add the
lenclosure 1o obtain com-

s, -\ﬁ' ?

Universal 2. or 3-Way (N.C. & N.O.)

- Only 3-way
D MODELS

MANIFOLD MODELS wiTH

REGULATOR
MODELNO,

- VAWVE
WITH

MODELNO,

VALVE WITH BASE

NPIF Q) DESCRIPTION

“Universol 3-Way

Selected Pressure

Single Outlet-N,C. only, "
B (N.C.2N.0.) ;rr:'o:i(v:rfo:?i.i’ée.)uure
P SRR ]
L3 2608 Universal 2.Woy | sid. sol. Universol 2.Way
| tneanoy ) s b lndivi‘:{ocl'r’i':b?é)only
2808. N.C. Only Std. Sol, 3-Waoy NC Only
3-Woy Exp. Proof Solenoid 9

: ! 2898 =t Individual Pressure Only
*ANSI type symbols ysed,

SOLENOID OPTIONS:

@ For BSPP threads specify MOD 005 ofter complete
EXAMPLE: 225B-11 1 BA .
gL

model number; e.g., 224B-111BA MOD 005,

—
24 YDC (6.0W)

1 120/60, 110/50

[JICw1/2" NPS
x| Conduit
4 VDC (W) D 3
- 24VDC (2.5w) \| Gromme!
12 uh\zzoiso 12 VDC (6.0w) IC/.;-d:ﬁ; ;
Conduit 1h* NPT
22 24/50-6(\ 2 Vo i) Extended . (C°SA‘:I'huods)
5 24 VDC (8.5w Locking *| 54 Explosion
26| 480160, 440/50 (8.5w) Extended [; & Psraae))
S D — | >
ci?h%;;ohr,clor Of e ernal Plug.Ins
—W oppilable. See Section
Bacariad wILgl.(D TH or Consult Factory,
Locking o ®lighh ore avoilable X =
Other AC & DC voltages avoiloble—DC walloges Recessed wlilgt, for 120/60, 110/50 One end plate kit required per ossembly,
from 1.0 10 24 wolts, See Section T-1 or consult Non-ln:king or 240/60, 220/50 Order A2.5003.01 for NPTF threods or
foctory. <. | Extended wilgt. or 2|‘VDC w|hh‘;'\'§) A2.5003.01P for BSPP threods,
= :oclu’ng enclosure only ;
9 Extended wllgp IF-11 coil is used for

@Elplo;ion proof
enclosure supplied
with No Operotor
only (“O"). Not
ovoiloble below &
walt DC.

24VDC, specify

MOD 472 for 24y
light.

2350 4
B-.200-2 .







Pneumodular® Electriq—Pneumatic Relays

—

APPLICATION - - . Ro27 Series

The R527 and R528 series electric-pneumatic relays are R528 Series f
three-way, two-position, electrically activated air valves ¥ :
for use In pneumatic contro| systems where the applica-
tion requires a varlety of swlitching, diverting'or interlock-
Ing functions, actuated by an electrical circuit, The R527
series swilch one SPDT pneumatic circuit, while the R528
series are designed with DPDT pneumatic switching (two
Independent SPDT pneumatic clrcuits).

On the R527 series, when the coil is de-energized, ports C to
NO are connecled with port NC blocked. With the coil ener-
gized, ports C to NC are connecled with port NO blocked,

On the R528 series, when the coil is de-energized, porls C to

NO and C2 to NO2 are connecled with ports NC and NC2 TABLE 1 SPECIFICATIONS
blocked. With the coil energized, ports C to NC and C21loNC2

;i
i

are connecled with ports NO and NO2 blocked. M::;’ ::g‘:" C°’; ;/:::99 Swll;g ;Tcllon
SPECIFICATIONS R527-24 24 Var.r SPDT
e g e R527-110 - 110 Vac SPOT
2;:';::' . R527-230 " | 208.240 Vac SPOT
SPDT Models (R527 serles), Coil de-energized, C and NO R528-24 DC __24Vdc DPOT
are connected. Coil energized, C and NC are connected. R528-24 24 Vac DPDT _
DPDT Models (R528 series), Coil de-energized, C and __R528-110 110 Vac DPDT
NO are connected, C2 and NO2 are connected. Coil ener- R528-230 208-240 Vac OPDT ]
gized,CandNC are connected, C2 and NC2 are connecled.
Maximum Ambient Temperature: 140°F (60°C). TABLE 2. REPLACEM ENT COILS
Supply Air Pressure: Clean, dry, oil free air required, Model Number Replacement Coll Deseripiion
Nominal, 20 to 25 psig. K527-24 22 vac
Maximum, 30 psig. R iy ¢
Connections: - : 3
Alr, Barbed fittings for 1/4" 0.D, polyethylene or 5/32 .0, K527-230 208-240Vac
polyurethane tubing. : K527-24 DC 24 Vde

Electrical, Purchase separately the MCS-EC contact assem-
bly with screw terminals and the MCS-EB electrical barrier. ‘TABLE 3. ACTIVE CONN ECTIONS

Air Consumption: 1 scfh (28.8 scim). . Port Connected lo

Air Flow Capacity: 60 scfth. : M Maih 2

Power Consumption: 2.2 VA, C Gomaion

Adjustments: Auto, manual switch. o Olion i 3

Mounting: Designed for use 0n MCS-S manifold socket only. ~

Dimensions: 4-1/8* high x 1-1/32" wide x 2.55/64" deep O Normally open

(105 mim x 50 mm x 63 mm). NO2* Norizally open no, 2 ‘

NC Normally closed
SHANCH iR 70 | 0 TR0 Ga0ptic e cEChIvER TEMPERATURE NC2* Normally closed no. 2 !
CONTROL DEVICE TRANSMITTER *DPOT models only. {
it NOTE: Aloss of main air Pressure will have the same effecy as de-energizing the coil, E

20 PSIG

TABLE 4. COMPETITIVE CROSS REFERENCE

~ AR
: GAUGE

Roberishaw Recenl Barber- §
Rs27-110 (R Model No. | Roberishaw | Colman [Honeywelll Johnson | Powers {
ELECTRIC. 5070 R527 RP:178
PNEUMATIC . RP8178
RELAY
€/0 RELAY AECEIVER R528
CONTROLLER RS27 AL 100 APz 7A
- 1
rsa sockel & R427 : V-24 VE265
120 vac enclosure N\ Series | RP§174 f
Note: Physicalan nclional ditference exisls between models. Review model
290 specilicalions, applicpns and dimensions before selecion ol areplacement.
ACCESSORIES
ey MCS Series Pneumodular accessories

FAN STARTER

MAINTENANCE PARTS None

Figure 1. Typical Application /# 'TEM NO. //

SUBMITTAL PARA. /. %/ 4G

PRODUCT PARA: 4. /. A2







CALIBRATION & ADJUSTMENT INSTRUCTIONS

PNEUMODULAR® ELECTRIC-PNEUMATIC RELAYS R527

SINGLE & DUAL SWITCHING R528

CALIBRATION

The Model R527 series and R528 series electric-pneumatic relays are three-way, two-position, electrically activated air
valves for use in pneumatic control systems where applications require a variety of switching, diverting or interlocking
functions. The R527 series devices switch one SPDT pneumatic circuit. The R528 series devices simultaneously switch
two SPDT pneumatic circuits for DPDT action. See Table I for model number descriptions and switching action.

The R527 and R528 relays are pilot-operated and require a main air connection to port ‘““M?’ of 20 psig (138 kPa). They
do not require calibration.

TABLE |
COIL SWITCHING ACTION
g VOLTAGE L2 ot DE-ENERGIZED (“NORMAL") ENERGIZED
- R527-24 24 VAC . SPDT Ports NO & C connected Ports NC & C connected
R527-24DC 24 VDC
R527-110 115 VAC
R527-230 208-240 VAC
R528-24 24 VAC DPDT Ports NO & C connected; Ports NC & C connected;
R528-24DC 24 VDC ports NO2 & C2 connected ports NC2 & C2 connected
R528-110 115 VAC
R528-230 08-240 VAC

connected to Common (C) or (C2) are blocked.

On all models, ports
neumatic switching circuits are activated simultaneously.

On all R528 models, bo

ADJUSTMENT

r.._1-31/32'_> paa 13132 % 0y peas o 2:810684" .
i y (50mm) (50mm) (63mm)

The RS527 and R528 electric-

pneumatic relays do not require s
- adjustment. ]Ij-
': Manual Operation: These relays & s ier - )
& feature a slotted ““AUTO-MAN’’ @ @ q D=~ AR
£y switch (automatic and “‘on”’ po- SRS e 1 CONNECTIONS
g sitions) on their covers to permit ® - ® 4-1/8"
_'.{ manual system operation when’ © (105mm)
. electrical power is not connected. (
5 Coil Replacement: Replacement ;
% relay solenoid coils are listed in
R Table II. The replacement proce- D)

dure is as follows: \is \
{" ELECTRICAL CONNECTIONS
@ (THRU MCS-S SOCKET)
R527 SERIES R528 SERIES TYPICAL

FIGURE 1 - ELECTRIC-PNEUMATIC RELAY APPEARANCE

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION /477







, ADJUSTMENT {Continued) R527 & R528

TABLE 11
. 1. Remove the two cover screws and the solenoid cover,
2. Loosen the coil mounting screw and lift the coil from its mount- MODEL COIL VOLTAGE ‘
ing post.
bt 2 : 3 K527-24 24 VAC
3. Remove the relay wire ‘‘quick connect lugs from the coil termi- K527-24DC 24 VDC
nals. K527-110 115 VAC
4. Reverse the above procedure to install the new coil, making sure K527-230 208-240 VAC

that the projection on the back of the coil frame is firmly seated
in its relay body detent. The clearance between the relay leakport
and the solenoid leakport plug must be 0.005 to 0.008 inches
(0.13 to 0.20mm) when the relay is de-energized.

|
]
|
{
|
|
g
ké
.
E







meMNo_zZ @T

SUBMITTAL PARA. / é’ /& ' @WEEF
PRODUCT PARA_ 2. /. /2

PNEUMATIC ELECTRIC RELAY

GENERAL DESCRIPTION

The R471: Phe}%rﬁ‘a’ﬁc-Electric Relays"are uséd in control
| systems requiring conversion of gradual air pressure changes
' to positive electrical switching actions, Typical applications

are starting/stopping unit ventilator and fan coj| motors,

unit heaters, and air handling unit fans,

The R471 incorporates a non-metallic diaphragm that js
: : displaced by air pressure changes. The diaphragm in turn
; ; actuates a heavy duty electrical contact mechanism,

UNDERWRITERS' LABORATORIES
LISTED

SPECIFICATIONS

MODEL NUMBER: R47].] — ELECTRICAL RATING:

CONTROL SWITCHING ACTION: Three wire, single pole, 21 Amps non-inductive @ 120-240-480 VAC
double throw. 1HP@120 VAC
AIR CONNECTION: 3/16" (4.76) Nipple for 1/4™ (6.35) 2HP@240 VAC
Tubing ORDERING INFORMATION: SPECIFY: Model Number
SET POINT RANGE: 3to 25 psig (13.79 to 172.4 kPa) ORDER FROM:
| MAXIMUM PRESSURE: 30 Psig (206.8 kPa) Local Office of
| DIFFERENTIAL: 2.0 psi Fixed (13.79 kPa) CONTROL SYSTEMS DIVISION
‘ AMBIENT TEMPERATURE: 32° to 140°F (0° to 60°C) ROBERTSHAW CONTROLS COMPANY
CONDUIT OPENING: 1/2” Conduit size, both sides or office noted beloyw.
of housing.

GENERAL INSTRUCTIONS

1. Use on control air only.

/ o

2. This relay will Operate mounted in any position, /5

. : ' ‘3. Any electrical loads exceeding the relay’s rating should be controlleq by intermediate relays, contactors or motor starters.

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION pegsssmosome

P.0 BOX 22606 . RICHMOND, VIRGINIA 23261
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CALIBRATION

CALIBRATION & ADJUSTMENT INSTRUCTION

) PNEUMATIC-ELECTRIC RELAYS

e R

L

Model R471 and R472 pneumatic-electric relays are
used in pneumatic control system applications requiring
conversion of gradual air pressure changes to positive

electrical SW
The R471-1 retay has single-pole, double-throw switch-

ing action; the R472-1 has double-pole, double-throw
action. These relays should be operated by control air
only with a maximum pressure of 30 psig (207 kPa).
Electrical ratings are listed in Table I.

These relays are not factory calibrated.

ADJUSTMENT

TABLE |
ELECTRICAL RATING (EACH SWITCH)
21 Amps non-inductive @ 120-240-480 VAC
1 HP @ 120 VAC
2 HP @ 240 VAC

The swi'tching differential of these relays is not adjust-
able. It is fixed at approximately 2 psi (14 kPa) for the
R471 and 3 psi (21 kPa) for the R472.

The setpoint ranges of these relays are as follows:

R471-1 (SPDT): 2 to 25 psig (14 to 172 kPa) ey

 R472-1 (DPDT): 4 to 20 psig (28 to 138 kPa)

The device setpoint may be adjusted by removing the
enclosure cover (retained by a slotted screw in the front
of the cover) and then rotating the adjustment disc until
the bottom surface of the disc is aligned with the desired
value on the adjacent pressure scale (see Figure 1). For
maximum accuracy, the switch points should be meas-
ured with a pressure gauge in the signal line.

: 2-1/2"
l*— (64mm) >
|

frsne < st okl dedode it i 1

| :

i B !

: i

] 1t

: = i
Ho. H it

! .

: Bl e
£ i

! 1

3 1
[ V' — ol s
| s
: otm:b:bn- ¢ DISC
: 10'__—_ '

1] 20 — :
H|Psi= '
s 21|

H ]
_____ .}-.-_..---_......-_---..- o -

AIR CONNECTION

FIGURE 1 — TYPICAL RELAY APPEARANCE
(MODEL R471 SHOWN).
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28 | GENERAL PURPOSE coNTRoLs

P67 SERIES LOW PRESSURE

LOW AND LINE VOLTAGE — RANGE 3 TO 30 PsIG

These two pole controls are designed for appli-

cations where air pressure operates an eleciric
evice. Typical uses include control of air com-

permits the main contacts to open; simul.
tancously closing the auxiliary contacys,

L f ilot lights, etc. Pressure clement has % male NPT conncctor.
peemon, fans, pilot lights, e Non-merallic diaphragm is positioned by air
Double pole, single break models are supplied pressure. Range ‘and differential settings are
in both normally open and normally closed field adjustable. -

constructions. A four-wire, two circuit block TO ORDER: Specify Catalog Number only

SERIES P67 ER S NOmber RS e el
PE7TAA-1 DPST — Opzns on Pressure arop
P&7CA-) DPST — Opens on Pressure rise 5 12 -20
L-M2 conlocts moke on Pressure rise — 3103 (10 10 138)
PS7EA-5 simull Iy the L-M1 conlacls breogk (21 10 207) Adijusteble
¢ L-M2 contacls breck on Pressure rise —
P67FAS imult Iy the L-M1 contaets moke

* Ronge is minimum culoul to moximum cul.in on “Open low"

nge is ¢ m conlrols,
! is minimum cut.in 1o ! moximum culour on “Open High*
'

conlrols,

l ELECTRICAL RATINGS :

A.C. Full load Amps, . 12.0 — 12.0

A.C. Locked Rotor Amps.| 720 | 72.0 720 - 72.0

A.C. locked Rotor Amps.| 6.0 55.2 48,0/ — | 380 1981 18.0|" —
(A-C. Non-Ind. Amps. 120 | 120 | 120 [120 [ — A.C. Non-Ind. Amps, 60| 921 80| 7.2 | 60| so| 60 6.0
0.C. Non-Ind. Amps. 3.0 OT] 0.5 - —_ 3 125 VA, 24 10 660 V. A.C.
Pilot Duly — Both Poles
: : 125 VA, 120600V, A.C. 7.5 VA., 12010300 V. D.C.
RiloDuty = o3 s vA® 1207300 V. D.C. 2

P74 SERIES DIFFERENTIAL PRESSURE CONTROL

Type P74JA This differential Pressure control s commonly Features include: -

2 Dressn Yater sysiems to maintain a Sonstan — Field proven Pennswitch with completely en-
pressure difference berween supply and return : :
4 e 3 closed contact mechanism.,

. lines. SPDT contacts Position a Series M80 o ; 3 3 2

M81 motor. actuated valve located in a by-pass . — Pressure dxffer.entml setting easily changed
line around the system pump. ¢ without removing cover.
A change in pressure at either control element — Universal mounting bracker supplied.

© will iti itchi i
ACTION ON INCRE &€ *_reposition the switching mechanism (o
OF PRESSURE DIFFERENTIAL CAUSE corrective action of supplementary contro]
: cquipment.

TO ORDER: Specify Catalog Number only.

122 Cotalog | S Pre, sUre Differentiali. S Wilch 2] 2% FElecrical ST s Lo EMaXimGmiOyerron:
{‘f‘;mmb‘&;. *%3Range Big'(kPa) 3% P > A:!i'isn".f:-': vﬁ%&huﬁaﬁf?& Fommm:u% FPresiure Biig (kPa)-
SPDT 6 Amperes
Snop-A:ling 120 volt, 50/60 Hz
8 10 60 g0 SPOT 6 Amperes 2 psi 180
(55 10 414) VDT ) Saamaniog |2 volt, 50760 Hz | (14'kpa) (1241)
%" Male SPDT 1 Ampere
2 Flooting 24 volt, 50/60 Hz

ITEMNO.__ /A5

o
Series P74 v ; SUBM”TAL PARA. Lz ?{A- O
PRODUCT PARA. 2. /. /5. 2.

- i o







RH-3 AIR FLOW SWITCH

; > ;'—’,'—"I ~i2 4=~
olumbus Electric IL—""I | " E——
@B 7T
] i/.i._mm ‘l' .
R o ey P e
g R X Pl
1\ | 5 TR B e

Adjustable in the range from .05” + 0.2 W.C. to 12.0" + .1 WC.
: May be used to sense low pressure or vacuum or differentials of pressure or vacuum.
ITE M NO. / 'f/ : Typical applications are to prove blower operation in electric duct heater installa-
=g fions; to sense dirt filters; prove blower operation for humidification; signal build-
SUBMITTAL PARA. 4./, & o Air Gla:

up of frost, operate Air Cleaners in Heat-Pump Installation.

: Electrical Rating - 15 Amps @ 125 VAC Resistive V4 Hp 125 VAC, vz Hp 250 VAC,
PRODUCT PARA._ 2. /. /5. 2 300 VA 277 VAC, 490 VA @ 250 VAC, U.L. Listed - File #MH-10196. Temperature
rating —40° to 180°F,

PITOT TUBES

Model No. 1729

Model No. 1730

DUCT MOUNTED

FIRESTAT ORDERING CODE:

; 2 -108-1A-3C- STA SETTING
Columbus Electric TC-108-1A-3C-ADJUSTABLE SETTIN

- HELIX BIMETAL SENSES SUDDEN INCREASE
IN DUCT TEMPERATURE SUCH AS IN A -
FIRE AND OPERATES TO TURN OFF THE
BLOWER. ELECTRICAL CAPACITY 3/4
HP 125 VAC. AVAILABLE IN 7% ELEMENT
LENGTH. MANUAL RESET BUTTOX.
SETTING IS FIELD ADJUSTABLE THROUGH
100° - 250° RANGE. U.L. LISTED

AFS-222 AFS-222 IS A GENERAL PURPOSE AIRFLON
AIR-SENSING SWITCH PROVING SWITCH DESIGNED FOR HYAC AND
Cleveland Controls ENERGY MANAGEMENT APPLICATIONS. IT

MAY BE USED TO SENSE POSITIVE, NEG-
ATIVE OR DIFFERENTIAL PRESSURE. THE
PLATED HOUSING CONTAINS A DIAPHRAGH,
A CALIBRATION SPRING AND A SNAP-ACT-
ING SPDT SWITCH. SAMPLE CONNECTIONS
LOCATED ON EACH SIDE OF THE DIAPHRAGM
ACCEPT %" OD TUBING. AN ENCLOSURE
COVER GUARDS AGAINST CONTACT WITH
THE LIVE SWITCH TERMIKAL SCREMS AND
THE SET POINT ADJUSTING SCREN.

77







Relays

\
APPLICATION - P-125 Serigs
Enclosed, square base, plug-in relay. > P-127 Series
P-128-2-M
ITEM No.& ik |
SUBMITTAL PARA L4 /£ & |[RPRS
PRODUCT PARA_2.3 2 "%
P-125 Series P-128-2-m
: P-127 Series )
TABLE 1 SPECIFICA
Std. Pkg Use with Std. Pk
i " . Pkg.
Part No ol Quantity Sockel Part No. Terminals Quantity
— 1 Quanlity
P-125-1-3 24Vac 2vA 1 P-100-4 11 Square 1
AN bl S A
P-125-2.3 120 Vac 2va 1 P-100-4 11 Square 1
A, S L—
P-127-1-4 24Vac 22va 1 P-100-4 11 Square 1
e SR e | Bt an
P-127-2-4 120Vac 22va R P-100-4 11 Square 1
eealie L it Al S
P-127-4-4 24Vdc 12w 1 P-100-4 11 Square 1
P-127-7-4 - 3PDT 240Vac 22va’ 1 P-100-4 11 Square 1
P-128-2-M 4PDT 120 Vac 22va 1 P-110-8-M 14 Square 1 )
2 1 2. - 23 . 2 2 s
<] 3 E’ i l C 7R 2 Y ’
5 6 ? 8
d d QQQBQQ # ? _lF n 12

A &Mm 8 A B ;,w"a
SPDT 3PDT 13 4PDT 1 v

P-125 Series 3 P-127 Series P-128.2-Mm

Figure 1. Wiring Diagrams

P-10X-4 SOCKETS _____

For P-125 series and P-127 series relays. May be surface
mounted ortrack mounted using P-605 (P-1 00-4) orP-610
(P-101-4) mounting tracks.

PISSMRDCKET _ oicih iy ]
For P-128-2-M relay, May be base mounteq or track i

mounted using P-610 mounting track. =iE0Q

PURCHASED MATERIAL

nng
nog “
U

/5

See next page for
mounting track information
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317 AND365-DAYETIMERS 4.7

- Cor;ucl I:o;d Hliirig-"‘.

At ] v

‘P_

" e

amming -for 24 hou«:s,".»_'7.-.:d.a~)"'s a e
sk using five programming keys’

2 sgram steps and cycle operation

o E,LE\CIRQNIC,.,_'7'DAYZ

ROGRAMMABLE, 2-CHANNEL TIMER

10-Year memo

ry’protection by built-in
battery .

L]
play

® Surface, track (DIN type mounting track
see Stock.No. Cross Reference Guide
y under No. 6X295), and flush mounting.
. Fits 1/4 DIN panel cutout; measures
© 3%H x 3%W x 2w"D | .. i
Kiy - i AR

Minimum oty

Easy-To_-_F_lead, 0.5" high LCD time dis-

ITEM NO._ /& 4
SUBMITTAL PARA._L %L /7
PRODUCTPARA._2.L /M. /

OMRON.

" E52800

@._

LR22310 -

.z

16

(hours: min.) . On-OF periods

o B i) ; A e T T T o

: ‘@ 60 Hz, Resistive .2 - - ~ " Cycle . -Operations/ - | “ZOmron Stock Lot Pricing - . Shpg.
< “Form. 125YAC 250VAC. 30VDC E Interval Pole | * . Model “~No. List : Each Wi,

] B A AT v : " 77 1minute :
SPST  15A 10A 10A - 00:01 .23:59 between HSL-A 4A342 1 49 §

P LRy

E10597

ELECTRONIC, 365-DAY,

1-CHAN

® Single channel SPDT :
® 18 On-Off/Momentary set points

® 7-day programming—plus an eight day
- .holiday using 365 day calendar

- @11 holiday durations programmable by
© date

PROGRAMMABLE, 1 AND 2-CHANNEL TIMERS

£

NEL TIMER

® Manvual override through keyboard

® 100 hour batfery carry-over which main-
tains programming during power outag-
es

® Surface or DIN rail mountable

#,
2%
AN 54

oliday Programming for 12 hol
1.¢

® Surface or DIN rail mountable

Contact Load Rating . - Max. D;il
@ 120 VAC, 60 Hz - Timer ON and OFYF Lot Prices
: Ko, Max. Amps/Poie, . Pilot Duty Power Time Settings Operations/ Stock Available* Shpg.
% Poles Form " Resistive 120/240VAC @ 60 Hz Min. Max. Pole No. List Each Wit.
1 SPDT 15/15 *.345VA 100-120 - 1 365 days” 9 5A685 =5
: 2-CHANNEL TIMER PARAGON
® 2 channel with independent program- ® 100 hours of battery carry-over which N
. gnéisng for each cjrcuit : e .. maintains program during power failure EC72D
3 holi.g:)):s g;‘(’jg{ah";[m:yg d:"'_:}:i';i's'"gle_’ ®. Manual override through keyboard SERIES
® Momentary feature with preset duration ® Built-In line filtering for electronic cir-
- of 2 seconds : e . cvitry, preventing normal line distur-
Pushbutton programming s s l?anc_es,from altering the program
H idays No. 2A516

A Poafall o
" Contact'Load Rating g
1o Max. Dail
2O JEUVAL, 80 Mz, . e Y e ON and OFF : Lot Prices -
 Max. Amps/Pole, +y" Pilot Duty ':::y -Power . Time Settings - . Operations/ Stock Available Shpg.
Resistive *° | "“120/240VAC ° "@ 60 Hz * | - Min. L e ole - No. List Each Vfl
SPDT 15715 - "+ |* - -345VA 100-120 - 3 365 days. 8 2A516 2

TELL US WHAT YOU NEED—WE'LL DO OUR BEST TO HELP YOU!

SEE WARRANTY INFORMATION-ON INSIDE BA CK COVER
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APPLICATION

Designed 1o house electrical and eleclronic
conlrols, instruments, and components in indoor
or ouldoor areas where dirt, dust, oil, waler, or
other conlaminants are presenl.  Smooth,
blended suraces and atractive finish com-
plement high tech electronic equipment.

STANDARD SIZES

IQZW' BRAND ENCLOSURES © February 1988

CONSTRUCTION
* 16 gauge, 14 gauge, or 12 gauge steel

* Seams conlinuously welded and ground

smoolth

* Body sliffeners in larger enclosures for extra

rigidity

* Doors are interchangeable dnd easily re-

movable by pulling hinge pins

= Grounding studs welded to door and body

assures posilive ground

. 20

e
Enclosure Size ‘Panel Catalog Panel Size
Catalog Number AxBxC Number DxE Cenler Stiffener F G H
* A-L12H1206LP 12.00x12.00x6.00 A-12DLP12 9.00x9.00 Not Included 6.00 - -
(305x305x152) (229x229) (152)
% A-L16H1206LP 16.00x12.00x6.00 A-16P12 13.00x9.00 Not Included 8.00 - -
(406x305x152) (330x229) (203)
* A-L16H1606LP -+ 16.00x16.00x6.00 A-16P16 13.00x13.00 Not Included 8.00 - -
.. (406x406x152) (330x330) (203)
% A-L20H1606LP 20.00x16.00x6.00 A-20P16 17.00x13.00 Not Included 10.00 - -
(508x406x152) (432x330) (254)
% A-L20H2006LP 20.00x20.00x6.00 A-20P20 17.00x17.00 Not Included 10.00 - -
(508x508x152) (432x432) i . (254)
* A-L20H1608LP 20.00x16.00x8.00 A-20P16 17.00x13.00 Not Included 10.00 - -
(508x406x203) (432x330) - (254)
24.00x16.00x8.00 A-24P16 21.00x13.00 Not Included 12.00 - -
(610x405x203) (533x330) (305)
% A-L16H2008L 16.00x20.00x8.00 A-20P16 - 17.00x13.00 Not Included 8.00 - -
(406x508x203) (432x330) (203)
* A-L20H2008LP 20.00x20,00x8.00 A-20P20 17.00x17.00 . Not Included 10.00 - -
(508x508x203) (432x432) (254)
* A-L24H2008LP 24.00x20.00x8.00 A-24P20 21.00x17.00 Not included 12.00 - -
(610x508x203) (533x432) (305)
* A-L30H2008LP 30.00x20.00x8.00 A-30P20 27.00x17.00 Not Included 4.00 2200 -
7 E (762x508x203) (686x432) ¥ (102) (559)
* A-L20H2408LP 20.00x24.00x8.00 A-24P20 21.00x17.00 Not included 10.00 - -
(508x510x203) (533x432) - (254)
* A-L24H2408LP 24.00x24.00x8.00 A-24P24 21.00x21.00 Not Included 4.00 16.00 -
"(610x610x203) (533x533) (102) 406)
% A-L30H2408LP 30.00x24.00x8.00 A-30P24 27.00x21.00 Not included 4.00 22,00 -
(762x610x203) (686x533) (102) (559)
% A-L36H2408LP 36.00x24.00x8.00 A-36P24 33.00x21.00 Not Included 4.00 28.00 -
(914x610x203) (838x533) (102) (711)
% A-L24H3008LP 24.00x30.00x8.00 A-30P24 27.00x21.00 - Not Included 4.00 16.00 -
: (610x762x203) (686x533) (102) (406)
* A-L30H3008LP 30.00x30.00x8.00 A-30P30 27.00x27.00 Not Included 4.00 2200 7.00
(762x762x203) (686x686) (102) (559) (178)
% A-L36H3008BLP 36.00x30.00x8.00 A-36P30 33.00x27.00 Not Included 4.00 28.00 9.00
1914x762x203) (838x686) (102) (711) (229)
% A-L20H2012LP 20.00x20.00x12.00 A-20P20 17.00x17.00 Not Included 10.00 - -
(508x508x305) (432x432) (254)
* A-L24H2412LP 24.00x24.00x12.00 A-24P24 21.00x21.00 Not included 4.00 16.00 -
(610x610x305) (533x533) (102) (406)
% A-L30H2412LP 30.00x24.00x12.00 A-30P24 27.00x21.00 Not Included 4.00 22,00 -
(762x610x305) (686x533) (102)) (559)
% A-L36H3012LP 36.00x30.00x12.00 A-36P30 33.00x27.00 Not Included 4.00 2800 9.00
(914x762x305) (838x686) (102) (711) (229)
% A-L36H3612LP 36.00x36.00x12.00 A-36P36 33.00x33.00 Not Included 4.00 28.00 '9.00
(914x914x305) (838x838) (102) (711) (229)
% A-L42H3612LP 42.00x36.00x12.00 A-42P36 39.00x33.00 Included 21.00 - 9.88
" (1067x914x305) (991x838) (533) (251)
% A-L4BH3612LP 48.00x36.00x12.00 A-48P36 45.00x33.00 Included 24.00 - 11.38
(1219x91 4x305) (1143x838) (610) (289)
% A-L60H3612LP 60.00x36.00x12.00 A-60P36 57.00x33.00 Included 30.00 - 1438
(1524X914x305) (1448x991) (762) (365)
% A-L24H2416LP 24.00x24.00x16.00 A-24P24 21.00x21.00 Not Included 4,00 16.00 -
(610x610x406) (533x533) (102) (406)
% A-L36H3016LP 36.00x30.00x16.00 A-36P30 33.00x27.00 Not Included 4.00 28.00 900
(914x762x406) (838x686) (102) (711) (229)
* A-L4BH3616LP 48.00x36.00x16.00 A-48P36 45.00x33.00 Included 2400 - 1138
(1219x914x406) (1143x838) (610) (289)
Millimeter dimensions () are for reference only; do not convert metric dimensions to inch,
Pnnelé muslgé tla_lr_ge » 2
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ELECTRIC/ELECTRONIC

Low Temperature Thermostats

APPLICATION _
For low or line vollagé low temperature contro) in ducts,

SPECIFICATIONS

Selpoint Dial Range: 3410 60°F (1to 16°C).
Sensing Element: Vapor pressure lype, copper conslruclion,
Response: To lowes! lemperalure sensed by any one fool
seclion of its element.
Differential: 5°F (3°C) fixed.
Environment:
Ambient Temperature Limits,
Shipping -40 1o 150°F (-40 10 66°C).
Operating Mustbe 5°F (3°C)above selpoint lo a max-
_imum of 150°F (66°C) at case.
Thermal Sensing Element 300°F (149°C),
Humldily,_
Enclosure 5 10 95% RH, non-condensing.
Thermal Sensing Elément 0 10.100% RH.
Locations, NEMA Type 1 indoor only.
Eleclrica’l_Swlt{:hz'sﬁép aclion SPDT.
Ratings,’ See Tal_)le' y
Connections: Coded screw terminals,

_ Cover: Beige painted sleel case with 1/2" conduit opening.

Mounting, In any posilion on any surface not subject 1o
excessive vibration, . )
Dimensions: 3

Case, 2-1/2" high x 3-1/8" wide x 2-3/16" deep -

(63 mm x 79 mm x 55 mm).

Element, 1/8 OD x 20’ length (2 mm x 6.1 m).

ACCESSORIES None

TABLE 1. SPECIFICATIONS 3

Full [Locked | Pjlot Non-
Nupn:rt:er DT;V;:e Vc:}::::ge Load | Rotor Duty [Inductive
Amps| Amps VA) | Amps.

TC-5151"
TC-514]

D@

ITEM No,
SUBMITTAL PARA.___ ——
PRODUCT PARA._2. /£ 7%

"
s,

Low 24 — — 100 | 16

” lemn =
i i ot 120 | 138 | 828 |es0| 1g

rese!
208 96 | 576 | 750 9.6
Low
TC-5141 lemp .| 240 83 | 498 | 750 8.3
- manual
Relreser- | 277 [ — [ — | = 7.2
277 Vac not approved.

**Resel cannol b ccomplished unlil the sensed lemperalure is af least 5°F
above selpoinl.

Brown " Red
”~
7
Temp. /
Drop /
Otn (common)
Brown makes ON lemp. drop

Figure 1. TC-5131 or TC-5141
Switch Action and Terminal Identification

Soadeia e
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Dual Setpoint/Dead Band Room'Thermostat.

-, APPLICATION

fhe T35 and T36 serjes dual setpoint/dead band pneu-
matic room thermostats are designed for the Proportional
control of pneumatic valves, damper acluators and other

operated relay type design provides Pneumalic feedback
foraccuracy and stability over the entire operaling range.

These thermostals are available in either direct or reverse
acling models. Two bimelals are ulilized, one healing and one
cooling, to interrupt the dead band (branch) pressure. The
heating bimetal modulates the pressure belween zero and the
dead band pressure, and the cooling bimetal modulates the
branch pressure between the dead barid pressure and main
air pressure. The dead band pressure is adjustable in the field
to adapt to specific applicalion's._ Two concealed selpoint dials,
one heating and one cooling, are used 1o set the individual
healing and cooling setpoints 1o ihe desired values, This
creates the desired “dead bang" which will occur between the
lwo selected setpoints. All calibration functions are accessible
from the front of the thermostat,

SPECIFICATIONS

Actlion: Proportional.

T35-301, Dérect./

T36-301, Reverse,

" Setpoint Range:

Heating, 57 to 75°F (14 to 24°C),

Cooling, 65 to 83°F (18 10 28°C),

Throttling Range: 1.5°/5 psi non-adjustable for each set-
point (approximately).

- Construction: .
Components, Die cast aluminum, stainfess 'steel and
Lexan.

Diaphragms, Fabric-reinforced neoprene,

Air Filter, Internal,

Supply Air Pressure: Clean, dry, oil free air required.

Operating, 20 psig (138 kPa),

Maximum, 30 psig (207 kPa).

Connections: For Spring-reinforced 3/16" plastic tubing and
required filtings (order separately).

Air Consumption: 0.009 scim.

Calibration Point:

Dead Band, Factory set at 7 psig (adjustable).

Direct Acting T35-301,
Heating 4 Psig @ setpoint.
Cooling 105 psig @ selpoint.

Reverse Acting T36-301,

Cooling 4 psig @ setpoint,
Heating 10.5 Psig @ setpoint.

Cover Options: See CT-X1,CTR-X1 for cover options (order
separalely). . .
etpoint Adjustments: Individual concealed adjustments

.or healing and cooling by means of N2-4 calibration tool.

Mounting: Upright position on wall,

Dimensions: 2-1/32" high x 2-1/32# wide x 1-3/8" deep

(52 mm x 52 mm x 35 mm).

. T35 Series

T36 Series

Blank Cover Shown
Covers must be ordered separately

20 PSIG
MAIN AIR

TEMNO.

W 1 A
SUBMITTAL PARA s
PRODUCTPARA._2. /. 77 /

HEATING
VALVE
2-6r

N.G.

Figure 1. Typical Application

TABLE 1. COMPETITIVE CROSS REFERENCE

Honeywell Powers

T35

TP970C TH182DS

T36

’Robedshlw Model No.

TPS70D

TH182RDS

Note: Physicalang funclional dilference exists between models, Reviewmodel
Specificalions, applications and dimensions before seleclion of a replacement.

ACCESSORIES

6-371
10-07
10-15
10-53
10-57
10-58
10-59
10-62
10-63
10-64
10-66
10-67
10-72
10-73
10-76
10-77
10-78
10-81
10-82
MCS-GA
N2-4
NS-49
NS-52
N5-53
N5-95

- R

Mounting ring (use with mounling heads)
Mounting head, 2 lube, copper

Aspiraling box, 2 pipe

Metal thermostal guard

Mortar joint fitting, 2 tube, copper
Mounling ring (use with N5-52)

Internal slop kit

Clear plastic cover thermostal guard
Insulaling backplate, for plaslic guards
Tubing assembly with eyelets angd fitlings
Mortar joint fitting, 2 “FR" (ubes

Mounling ring, vinyl adhesive

Concealed adjusiment cover, for melal covers
Drywall mounting fitting (snap-in)

Opaque plastic guard

Adaplor plate

Insulaling backplate g :
Concealed adjusiment cover, for plaslic cover
Mounting plate for 2 x 4 swilch box
Gauge tap adaplor

Calibration tool

Adaplor (for use with N5-53)

Bracket, drywall mount

Bracket, stud mount rough-in

Wall thermostat, conversion kit







( : : 4 Thermostat Covers

C Series

C2-42

C11-42 C13-42

[ ITEMNO.__ :
PRODUCTPARA._2./. 7. /
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¥ DIRECT AND REVERSE ACTING

CALIBRATION

CALIBRATION & ADJUSTMENT INSTRUCTIONS

FDEADBAND ROOM THERMOSTATS 135 (D.A)
77136 RA)

BRANCH PRESSURE
TAP

é CALIBRATING

.- SCREW “A"
CALIBRATING CALIBRATING
SCREW C 1SCREW ‘lB"
HEATING DIAL ~ COOLING DIAL

COVER SCREW

COOLING SET POINT
& STOP

HEATING SET POINT
& STOP

COOLING BI-METAL
DEAD BAND LEVER

HEATING BI-METAL

T SENSOR BALL

FIGURE 1 2.T35 WITH COVER REMOVED

BRANCH PRESSURE
TAP

CALIBRATING
SCREW "“B"

COOLING DIAL —

COOLING SET POINT
& STOP

COOLING BI-METAL

CALIBRATING
" SCREW “A"

|| CALIBRATING
4] SCREW “C"

HEATING DIAL

COVER SCREW

HEATING SET POINT
& STOP

HEATING BI-METAL
DEAD BAND LEVER

™ SENSOR BALL

G E

FIGURE 2 — T36 WITH COVER REMOVED

The T35 is factory calibrated to opere a 2-6# normally open heating actuator and an 8-13# normally closed
cooling actuator in sequence; therefore, its ‘‘intermediate’” pressure is factory set at 7 psig. Branch pressure is
factory set at 4 psig when the heating dial is positioned at actual ambient temperature, and 10 1/2 psig when the

cooling dial is positioned at actual ambient temperature.

The T36 is factory calibrated to operate an 8-13# normally-closed heating actuator and a 2-6# normally open
cooling actuator in sequence; therefore, its ‘‘intermediate’’ pressure is factory set at 7 psig. Branch pressure is

to Figure 1; For T36, refer to Figure 2.

factory set at 10 1/2 psig when the heating dial is positioned at actual ambient temperature, and 4 psig when the
cooling dial is positioned at actual ambient temperature. If it becomes necessary to check calibration or to
change calibration to match other heating and cooling spring ranges, the procedure is as follows: For T35, refer

234







CALIBRATION (continued) ' 135 (D.A.) & T36 (RA)

Insert a branch tap adapter MCS-GA and pressure gauge into the ther
ambient temperature, which must be between 65° and 75 °F, Using th
heating dial hex screw “‘C”’ to set the heating dial at 57 °F. Then turn t
moves both bimetals away from the deadband lever which controls the intermediate or deadband pressure. Turn
the deadband pressure adjustment screw ““A” so the branch pressure equals the midpoint between the high end
of the heating actuator and the low end of the cooling actuator, i.e., with a 2-6# heating actuator and an 8-13#
cooling actuator, the pressure should be 7 psig. Next, position the heating dial so that the Branch output pressure
equals the mid-range of the heating actuator at the ambient temperature read on the thermometer. If there is a
difference between the temperature set point on the heating dial and actual ambient temperature, rotate the
heating dial in the appropriate direction to the end stop. Then, “‘slipping”’ the screw inside the dial, continue

rotating the screw the amount of difference previously observed between the ambient temperature and set point.
Then, return the dial so that the desired branch output pressure is observed at ambient.

The cooling set point may now be calibrated in the same manner (Screw ‘‘B’’), Finally, set both heating and
cooling dials to the desired set points and re-install the cover.

mostat branch tap hole. Measur
e thermostat wrench (N2-4) turn
he cooling dial to the 83° setting. This

ADJUSTMENT

—

NOTE: Concealed adjustment covers are used with the T35 and T36
N2-4 (1/16 " hex), turn the Cover Screw inward (clockwise) to provide

o o
ROBERTSHAW CONTROLS COMPANY « CONTROL SYSTEMS DIVISION







"APPLICATION

For on-off 'ébn{rol~bf heallng/c-éollng systems.

SPECIFICATIONS

Anticlpation:

TC-18X-770 Serles, Cooling is fixed.

TF-1111-770, Healing and cooling; factory-installed resis- -

tors are sized for 0.16 FLA @ 24 Vac maximum.

Fan Swiich:

TC-18X-770 Serles,
Marking Low-Off*-Med-High.
TC-19X-770 Serles, .
Marking Off-Lo-Hi".
Construction Integral two-pole three-position.
*Off position de-energizes thermostat and fan,
Sensing Element: Bimelal.
Mounting: Flush or 2 x 4 switch box.
Locations: NEMA Type 1 indoor only.

e

d

Standard

wilh

u(

Insert Insent

TABLE 1. TC-110X-770, TC-1191-770 &
TF-1111-770 INCLUDE

TC-114-770

TC-195-770
TC-199-770 -

TC-1191-770
TC-110X-770
TF-1111-770

{TABLE 2. AGENCY APPROVALS

L TC-114770+

TC-186-770 -
TC-187-770
TC-188-770
TC-185-770
TC-199-770
TC-1101-770.
TC-1102-770
TC-1103-770
TC-1191-770
TF-1111-770

|©

Quanlity - Descrigtics - -~ Conliguration | Parl.Number UL Listed CEA Cerlilied
1 Blank cover inserl : Metal cover TC-19X-770 Yes " "Yes
1 Cover insert with selpoint dial cutout TC-114-770 Yes No
1 5/64" Allen head screw for securing TC-18X-770 Yes No
cover lo thermsolat base Plastic cover | TC-110X-770 Yes No
1 5/64" Allen wrench TC-1191-770 Yes No
2 Dial stop pins to limit setpoint range TF-1111-770 No " No
ACCESSORIES
AT-70 Series  Brushed bronze cover plates AT-1100 Series Thermostat guards
AT-82-770 Digital thermometer cover kit for TC-1191-770, AT-1102 Wire guard
TC-110X-770 & TF-1111-770 AT-1104 Cas! aluminum guard
AT-101 Lock cover kit AT-1105 Plastic guard
AT-104 Dial slop pins AT-1155 Plastic guard
AT-136 Title plales (day, night, heat, cool) AT-1165 Plaslic guard
AT-504 Plaster hole cover kil (small) PKG-1093 Digital thermomeler ballery replacement kit for
AT-505 Surface mounling base TC-1191-770, TC-110X-700 & TF-1111-700
AT-546 Aucxiliary mounting plate TOOL-11 Calibration wrench
AT-602 Seleclor switch sub-base DP4T TOOL-13 Conlacl burnishing tool
AT-603 Seleclor swilch sub-base one DP4T, one DPDT
ITEMNO._ 2/ 22
SUBMITTAL PARA,___ ———
PRODUCT PARA. e
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' Zero__Er'lergy Band, Floating,.

3"'rc‘-'7i'14-7%0,?6'—16&;17}0; TC-187-770, TC-188.770, 1.4 95-770, TC-1 99-770,
TC-1101:770, TC-1102.770, TC-1103-770, TC-11971.775, TF-1111-770  Continueq from preceding page

HxWxp
; plasti with 45 x 2% x 1.4/
S (114 x70 x 73)
Bei
met
0

TABLE 2. SPECIFICATIONS .
Selpolnl
if conlrol of unit logeer [ oC
BT || 8587 T 9
Seq

venced on-off control of | -
line voltage fan coil or z0ne | TC-186-770

SPDT swilch zero. ed scre e plaslic with
TCIBLT70 | 5510 85F energy bang {erminals ang o
Sseme® ™ | TCitargg 2F (neulrcener - R oy ;
0n-0lf control of fine , m_ - :
e e BEB Rty e i
( eulral Shi ener i
cooling systems | oo 21 iy | eraybane bronze fsen
Low or ﬁ?e vollage on-off *

3 lans,

&
SPOT Snap aclion 6" loag

SPDT snap aclion Color-coded
(neutral cgr_nlu) 6° leads

SPOT floaling o —
o.lwil-'ﬁm?wc
TABLE -3, ELECTR'CAL RATlNéS

Part ' _m_ Thermostat Contacts
Number Volts [ Fun Load Locked Full Load Locked Rotor Pilot Duty Non-Inductive
; (AC) Amps Amps Amps Amps (V. A

b
2

4 '
g
Heat, 4.4/4.4/22 Heat, 26.4/26.4/132
00 30/30/1.5 | Cool, 18/1879 2 | 40/210/210

25
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i)

X  Tab page did not contain hand written information

[ ] Tab page contained hand written information
*Scanned as next image
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New Bern, NC

1-888-622-4425

9/08









ITEM _NO.

SUBMITTAL
FARAGRAFH

15971—1.4.2

PAGE NO.

CONTROL DIAGRAM SEE CONTROL DIAGRAM

SEQUENCE OF OPERATION 1
VALVE SCHEDYKE 3

TEST FLAN AND TROUEBLE 4
SHOOTING GUIDE .

MAINTENANCE RERBUIREMENTS 14







ITEMNO___ 20|
SUBMITTAL PARA

1.4.2.b

PRODUCT PARA.

SECTION 1.4.2

1.4.2A SEE ATTACHED DRAWINGS

1.4.2B SEQUENCE OF OPERATION

When any of the carbon monoxide exhaust fans are energized, the make up air
fan will bpe énergized, outside aijr damper wil} open. Discharge air
temperature wil] be maintained by the supply air temperature controller at 45

If all of the exhaust fans are off, the make up fan will -pe de-energized and
the outside air damper wil) close. ?

The make-up unit can also be started by placing the starter switch to the
hand position. 3 g

A low limit thermostat wil) stop the unit fan end close outside air deamper if

the duct temperature falls below 38 degrees F which will require marual
reset,

Space thermostats wili Cycle unit fans to maintain &5 degrees F,
CARBON_MONOX IDE FANS_ (VE1-VE10)

Exhaust fans will be started and Stopped'manually by start-stop huttone on
the starter.

and will stop when rooftop unit stops.







PAGE 2
MATERIAL LIST
JOB 18015

Day operation - Fan runs continuously

Space thermostat will modulate unit hot water valve closed on a rise in
temperature above 48 degrees F, Between_68 and 78 degrees F, the unit damper
will maintain a minimum primary air flow. Once Space temperature approaches
78 degrees F, the Primary air flow will be increased to provide cooling for
the space. As the temperature falls below 78 degrees F, the primary air flow
will be reduced back ‘to a minimum position.

of 55 degrees F all of the VAV box fans will be brought back on with the unit

-

hot water valves open to heat - the building back- up above S5 degrees F at-

which time the VAV boy fans will be de-enerqgized,

Rooftop units will remain off at night.

The morning warm-up cycle will be initiated one hour before occupancy time.
When started all vav box fans will be energized with space thermostats
controlling unit valves to bring space temperature up: ko occupancy
temperature of 48 degrees F, Once space temperature reaches 48 degrees F,
the unit valves will modulate closed. At Occupancy time, the rooftop unit
fans will be energized along with its controls,

Supply and return fans will be started and stopped by its time clock.

Static pressure wil} be controlled by modulating the inlet vanes on the
supply and return fans from the units remote controller,

When the discharge air temperature rises above jts setpoint of 58 degrees F,
the economizer dampers will be modulated open to provide free cooling from
the outside aijr if the enthalpy of the outside air is less than that of the
return. If the enthalpy is higher with outside air than with return air the

On & continued rise in discharge temperature, the mechanical refrigeration
will be brought on line and will cycle to maintain discharge temperature,

2

iy ki,

A i
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